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BLAST  NOISE  PREDICTION 

VOLUME  II.  BNOISE  3.2  COMPUTER  PROGRAM  DESCRIPTION  AND 
PROGRAM  LISTING 


1  INTRODUCTION 


Background 

Over  the  past  several  years,  the  U  S.  Army  Construction  Engineering  Research  Laboratory  (CERE) 
has  gathered  data  from  various  sources  dealing  with  blast  noise  generation  and  propagation  and  has  per¬ 
formed  several  sets  of  field  exercises  designed  to  further  develop  information  regarding  blast  noise 
sources  and  the  propagation  of  blast  noise  in  the  atmosphere  These  CERE  studies  include  measure¬ 
ments  of  the  propagation  of  7.1s  five-pound  charges  set  off  at  a  central  location  at  Port  Leonard  Wood, 
MIL'  measurements  at  Eort  Sill  on  the  directivity  pattern  of  all  of  the  Army's  major  weapons,-’  and 
small-scale  studies  at  Eort  Sill.  OK  and  Eort  Leonard  Wood  (Appendices  A  and  B)  designed  to  examine 
the  weight  relation  between  blast  charge  size  and  blast  amplitude  and  duration.  These  studies  were  per¬ 
formed  as  a  part  of  efforts  aimed  at  developing  approved  methods  of  predicting  the  impact  of  blast 
noise  at  military  installations.  Data  generated  by  these  studies  are  used  in  the  CERL-developed  Blast 
Noise  Prediction  computer  program  (BNOISE  3.2),  designed  to  predict  the  noise  impact  of  military 
installations  resulting  from  the  blast-producing  operations  of  armor,  artillery,  and  demolition 


Purpose 

The  purpose  of  this  report  is  to  develop  and  explain  the  relations  between  and  among  various  data 
developed  to  predict  the  blast  noise  impact  of  Army  facilities,  and  from  these  data  bases,  to  develop  the 
computational  procedures  used  within  the  Blast  Noise  Prediction  computer  program. 

This  volume  contains  the  BNOISE  3.2  program  description  and  program  listing. 


Mode  of  Technology  Transfer 

The  program  and  documentation  for  the  Blast  Noise  Prediction  computer  system  will  be  available 
Ivom  the  Department  of  the  Army  Assigned  Responsible  Agency  (1981) 
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2  PROGRAM  DESCRIPTION 


The  Blast  Noise  Prediction  computer  program  (BNOISE  T2)  was  developed  to  allow'  faster  com¬ 
pulation  of  noise  values  m  terms  of  (  -weighted  day/night  average  sound  level  ((  DNL)  *  It  also  pro¬ 
vides  generalized  anti  uniform  noise-impact  predictions  when  given  a  specific  set  of  input  data.'  The 
output  of  the  Blast  Noise  Prediction  computer  program  is  a  set  of  CDNL  contours  which  can  be  over¬ 
laid  on  a  land-use  map  of  military  facility  anti  its  environs  to  allow  rapid  identification  ol  noise-sensitive 
land  areas 

fins  volume  is  written  for  those  persons  familiar  with  computer  programming  who  require  docu¬ 
mentation  and  background  lor  the  Blast  Noise  Prediction  computer  program  It  can  also  be  used  as  a 
program  reference  manual 


System  Overview 

The  Blast  Noise  Prediction  program  is  a  digital  computer  program  which  can  produce  CDNL.  con¬ 
tours  for  military  facilities  with  impulsive  noise  sources  Le  g.,  artillery,  explosions  or  demolitions,  and 
weapon  blasts) 

The  program  is  written  in  fortran  1\  and  used  on  a  Control  Data  Corporation  (CDCf  6600  com¬ 
puter.  It  consists  of  a  main  controlling  program,  called  CDNL,  which  invokes  a  senes  of  subroutines 
when  given  a  set  of  modules  chosen  by  the  user.  There  are  also  several  supporting  programs  which  aid 
CDNL 

Each  subroutine  contributes  cither  directly  or  indirectly  to  the  goal  of  producing  CDNL  contours 
for  a  facility  The  data  base  lor  the  program  is  a  description  of  the  facility  and  its  noise  sources;  i  e  . 
the  location  of  bring  points,  targets,  hlast  sites,  and  materials  involved  in  producing  the  noise  Program 
modules  which  are  to  he  used  require  instructions  in  the  form  of  card  input,  headed  by  the  module  call 
card  and  followed  by  pertinent  information  chosen  or  provided  by  the  user  In  addition,  input  tiles 
such  as  the  data  base  tile  or  a  file  containing  intermediate  results  from  another  module  are  necessary 
Each  module  produces  a  printed  report  consisting  of. 

1  Module  name 

2  Input  values  supplied  by  the  user,  and/or  default  values  supplied  by  the  program 

2  Module-spectlic  output 

4  Module  execution  time 

Some  modules  also  produce  output  tiles  on  auxiliary  storage  (figure  I  is  a  system  llowchart ) 
Table  I  summarizes  the  input/output  (I/O)  tiles  used  by  the  contouring  program.  This  table  lists  the 
1/(2  files  by  number,  a  description  of  the  files,  the  routines  which  use  them  for  input,  and  the  routines 
which  produce  them  as  output  II  the  programmer  wishes  to  modify  the  program,  he**  should  avoid 
changing  these  file  identifiers  (TAPE  NUMBERS)  as  fhey  already  appear  elsewhere  in  the  program 
TAPES  is  the  input  tile  used  by  all  routines  having  card  input.  TAPE6  is  the  output  file  used  by  all 
routines  which  produce  a  printout  (see  figure  1 1. 
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When  i he  user  h.is  .1  set  of  data  lor  which  lie  wishes  to  receive  output  from  the  Blast  Noise  Pred¬ 
iction  program.  he  must  put  together  ,1  deck  ol  cards  called  the  USSR'S  RUN.  This  deck  is  composed 

.'I 

1  Job  Control  I  anpuage  Cl (  I  I  cards 

2  Input  data  cards 

3  Module  cards 

f  igure  2  presents  the  order  of  these  sections  within  the  deck.  The  user's  main  interest  lies  in  pro¬ 
dding  the  Blast  Noise  Prediction  program  with  data  in  the  proper  form,  knowing  what  the  modules  do, 
and  understanding  what  type  of  output  can  he  expected  from  them.  The  programmer  should  familiarize 
himself  with  the  connection  between  the  USKR'S  RUN  deck  and  the  corresponding  code  in  the  subrou¬ 
tines 

The  programmer  should  know  what  input  must  he  provided  to  the  Blast  Noise  Prediction  program 
h\  the  user  so  he  can  relate  items  in  the  deck  to  the  internal  variables  and  subroutines  within  the  pro¬ 
gram.  it  is  also  helpful  to  know  how  these  data  are  acquired,  figure  3  shows  the  general  composition  of 
input  data  of  the  user's  deck 

K  I.  c  ar<h 

The  user  must  provide  a  set  of  system-specific  K  l.  cards  at  the  beginning  of  the  USER'S  RUN 
deck  These  cards  inform  the  computer  that  someone  wants  to  use  the  stored  Blast  Noise  Prediction 
program  The  JC  I  cards  do  not  change  from  run  to  run  for  the  average  user,  and  he  should  not  con¬ 
cern  himself  with  them  beyond  knowing  that  they  must  precede  the  cards  of  his  actual  data  items  and 
module  calls 

Input  Daki 

The  Blast  Noise  Prediction  program  considers  noise  from  two  types  of  sources,  firing  points  and 
target  points.  The  firing  point  is  the  spot  from  which  a  projectile  is  being  launched  or  the  site  of  a 
demolition  charge,  the  target  point  is  the  site  of  a  projectile's  impact;  if  data  are  to  be  useful  to  the 
Blast  Noise  Prediction  program,  a  projectile's  launching  weapon  must  produce  a  sharp  blast  and  not  a 
drawnoui,  "whoosh-type"  sound  such  as  that  emitted  by  most  rockets.* 

I  he  data  required  on  input  cards  are  (I )  the  X  and  Y  coordinates  of  the  firing  range  for  both  the 
taigct  and  tiring  points,  and  12)  the  amount  of  propellant  and  projectile  charge,  in  TNT  equivalents, 
producing  the  noise  at  both  the  firing  or  target  point  In  the  case  of  sound  occurring  only  at  a  firing 
point,  the  user  must  determine  whether  the  sound  is  caused  by  an  explosion  at  that  point  (e.g..  a 
demolition  charge)  or  if  it  is  an  instance  of  a  weapon  propelling  a  projectile  which  makes  no  noise  upon 
impact  at  us  target  point  <e  g  .  an  illumination  round)  in  the  first  case,  only  the  firing  point  coordinate 
is  needed,  while  in  the  second,  both  tiring  and  target  point  coordinates  are  required,  even  though  there 
is  no  sound  at  the  target.  I  his  is  because  noise  produced  by  a  weapon  has  a  directivity  pattern  associ¬ 
ated  with  it  that  varies  the  amount  of  sound  pressure  around  the  weapon.  The  degree  of  variance 
depends,  in  great  part,  on  the  physical  characteristics  of  the  weapon  itself.  A  projectile  or  demolition, 
however,  produces  noise  omnidirectionally  from  its  source  1 

It  is  up  to  the  user  to  differentiate  between  the  amount  of  propelling  charge  at  the  firing  point  and 
the  amount  of  projectile  charge  exploding  at  the  target  point  These  values  vary  for  different  weapons 
and  ammunition  fable  2  gives  the  weapon  codes  used  for  a  certain  set  of  standard  weapons.  The 
weight  ol  propellant  and  projectile  charges  for  these  weajions.  in  TNT  equivalents,  and  directivity  infor¬ 
mation  are  given  in  Tables  3  and  4 

It  can  be  seen  from  Table  3  that  various  amounts  of  propellant  can  be  used  to  fire  one  si/e  of  pro- 
ic'ctiie  I  he  user  is  not  restricted  to  the  weapon  types  listed  in  Tables  2.  3.  and  4.  He  may  create  data 
to  suit  his  needs  as  long  as  they  are  put  into  proper  format  and  labeled  with  a  new  gun-type  code 

P  II  . .  I  M  |  ail,.  „.,|  V  11  It, ip:  1  />■  I  ■  —  i  II, a/". IP  IK  \  Ml/  \l>  VIIM'.V’'  K  1  Kl 
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("New"  means  that  the  code  number  differs  from  all  of  the  codes  already  provided.)  This  prevents  the 
computer  and/or  other  users  from  confusing  it  with  an  already  listed  code  At  no  time  can  two 
different  weapons  have  the  same  code  within  one  deck.  The  user  must  also  specify  the  number  of 
rounds  fired  bv  each  weapon  at  each  point  during  the  day  (0700  to  2200  hours)  and  during  the  night 
(2200  to  0700  hours! 

The  input  data  portion  of  the  l  SI  R'S  RUN  deck  is  divided  into 

I  (iun-type  cards 

2.  Target  point  definition  cards 

3.  Firing  point  definition  cards. 

The  gun-type  cards  describe  the  weapons  by  specifying  <l)  the  weight  of  explosive  in  the  projec¬ 
tile,  (2)  the  weight  of  the  different  propellant  charges.  (3)  the  name  of  the  weapon,  (4)  the  weight 
parameters  A  and  B.  and  < 5 )  the  directivity  pattern  Table  5  outlines  the  required  format.  The  target 
point  definition  cards  list  the  X  and  V  coordinates  of  the  target  area  The  tiring  point  definition  cards, 
in  addition  to  listing  the  X  and  \  coordinates  ol  the  firing  point,  specify  (I )  what  types  of  weapons  are 
the  noise-producing  sources.  (2)  how'  often  each  specified  weapon  is  fired  during  the  day  and  at  night, 
(3)  if  the  projectile  impacts  at  the  target,  and  (4)  the  height  of  impact.  Tables  6  and  7  give  the  card 
format  for  target  and  firing  point  data,  respectively 

Modules 

A  sequence  of  individual  sections,  called  modules,  informs  the  Blast  Noise  Prediction  program 
what  the  user  wants  done  to  the  input  data  he  has  provided.  These  modules  correspond  to  major  sub¬ 
routines  in  the  Blast  Noise  Prediction  program  There  are.  however,  more  subroutines  which  are 
necessary  for  program  operation  than  there  are  module  -  available  to  the  user 

To  identify  and  run  a  Blast  Noise  Prediction  program  module,  the  user  must  (I)  input  a  card 
identifying  the  module  to  be  run  followed  by  (2)  a  card  (or  cards)  specifying  the  parameters  which  that 
module  requires  to  function  correctly  The  user  varies  the  parameters  to  account  for  the  input  data  and 
to  produce  the  desired  output  Output  can  be  either  a  set  of  printed  tables  of  CDNL  values  or  an  actual 
paper  plot  of  C  OM  contours,  depending  on  which  modules  are  invoked.  There  is  some  freedom  in 
the  ordering  of  the  modules,  however,  certain  modules  use  the  output  generated  by  other  Blast  Noise 
Prediction  program  modules  If  the  user  chooses  one  of  these  "dependent"  modules,  he  must  be  sure  it 
is  preceded  by  the  modules  which  will  provide  the  data  it  needs  Figure  I.  a  flowchart  lor  Blast  Noise 
Prediction  program  modules,  shows  which  inputs  they  require  and  the  output  they  produce 

The  following  modules  are  currently  available  from  the  Blast  Noise  Prediction  program. 

NEF'-I  specifies  whether  the  data  base  coordinates  are  tn  meters  or  feet.  There  is  only  one  of 
these  cards  per  USER'S  RUN  and  it  is  always  the  first  card  in  the  module  section.  It  is  also  used  for 
specific  options  which  might  he  available 

BASF  generates  line  segments  which  can  be  drawn  by  the  PLOT  routine  on  the  paper  plot  output 
It  can  be  used  to  create  an  outline  of  the  facility  lor  which  the  user  is  providing  data  It  can  also  be 
used  to  draw  lines  on  the  PLOT  output  to  be  used  as  a  visual  reference  for  lining  up  the  paper  plot  with 
the  actual  map  BASF  causes  PLOT  to  draw  line  segments  from  coordinate  to  coordinate,  as  specified 

BOUNDS  uses  map  coordinates  to  set  the  limits  of  the  total  area  encompassed  by  CDNL  calcula¬ 
tions  and  to  be  enclosed  by  the  PLOT  drawing.  It  is  used  to  define  the  area  in  which  the  user  is 
interested. 

FORMA  tabulates  target  and  firing  point  information  from  the  input  data.  It  compresses  data  into 
the  form  required  bv  PUDDLE  (/RID 

LOCATOR  labels  target  and  firing  points  on  the  plot 

MAP  does  elementary  error  checking  and  is  a  preprocessor  for  the  input  data.  It  also  produces  a 
listing  of  input  data  and  generates  cross-reference  tables. 

I  lie  pr  i  no  lines  lot  .  nllr\ in  ip  iii'l  inilms-  .t.iu  .iic  piven  m  I  NUHrv.m.  (  •>  w/nUinorr  or  ( t/nidfionul  \n/%«  IK  N 
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PLOT  i  tml'incs  >u:put  from  appropriate  modules  tor  use  by  the  N  ASAPLOP’  program  to  create 
actual  plot'  I  conto  if-  ■>!  (’I)NL  levels 

POIN  I  calculates  rl)M  for  sped  lie  locations 

f * l  1)1)1  I  (..RID  creates  a  rec.  u'  ir  grid  of  (  l)NI.  values  in  the  area  specified  by  the  user  in 
the  BOl 'NDS  modu,. 

SCAITPR  allows  me  Pi  ()l  tontine  to  ciea.  tdotst  of  noise  sources,  the  number 

ol  dots  is  proportional  to  the  blasting  active.,  i'  that  point 

SIOP  signals  the  Blast  Noise  Prediction  program  that  the  module  section  of  the  ILSLR'S  RUN 
deck  has  been  terminated 

\  multipunch  h7X4  card  must  be  the  last  card  in  the  l  SI  R  S  RUN.  the  multipunch  informs  the 
computer  that  all  input  for  the  USI  R'S  RUN  has  been  submitted  and  that  the  system  does  not  need  to 
look  for  more  cards  in  order  to  execute  the  run 

figure  4  represents  a  possible  sequence  in  which  the  modules  of  the  Blast  Noise  Prediction  pro¬ 
gram  could  he  ordered  by  the  user  in  the  I  SI  R'S  RUN  fables  X  through  17  summarize  the  input 
required  b\  each  module  ol  the  Blast  Noise  Prediction  program  These  tables  describe  the  instruction 
cards  lor  the  modules  and  list,  in  tabular  format,  the  specifications  for  all  the  parameters  required  by 
each  module  Tables  X  through  17  have  the  following  column  headings: 

(  A R i )  ID  gives  each  card  of  a  module  a  name  as  a  reference,  e  g.,  the  first  card  in  MAP  is 
called  MAP  I 

COLUMNS  the  card  columns  in  which  data  must  appear 

VARIABLE  NA.ML  the  name  given  to  these  data  within  the  program 

FORMAT:  fortran  description  of  how  that  data  item  must  look  There  are  Ihree  basic  formats 
used  by  the  Blast  Noise  Prediction  program,  each  corresponds  to  a  particular  type  of  data 

1  A  --  alphanumeric  data  such  as  module  names,  i.e.,  items  combining  the  letters  A  through  7 
and  the  numbers  0  through  4  for  example,  AIO  or  a  field  of  up  to  10  characters  (letters  and 
numbers!  must  be  left  justified 

2  I  --  integer  number,  eg,  12  or  a  2-column  (digit)  number  with  no  decimal  point  (must  be 
right  justified  in  the  columns  in  which  it  appears) 

3  f  -  all  other  data  and  normal  decimal  numbers  for  real  arithmetic  operations;  e  g.,  F10.I  or  a 
1 0-digit  real  number  at  maximum  (can  be  smaller  as  long  as  a  decimal  point  is  put  in.  e  g..  32.5  or 
56.3)  The  10  means  the  number  is  a  total  of  10  columns;  one  column  is  a  decimal  point  and  there  is 
one  digit  after  the  decimal  point  A  shorter  number  simply  means  that  the  leading  digits  are  zeros.  I 
teller  character  cannot  appear  in  a  held  specified  as  an  "A  or  " F  format.  The  user  must  make  sure  data 
items  are  in  proper  format  on  the  cards  in  order  for  the  Blast  Noise  Prediction  program  to  interpret  the  input 
correctly. 

DLSC  RIPTION  tells  what  parameter  is  being  referred  to  and  includes  any  special  codes  and/or 
notes  about  required  data  and  their  units,  if  any  Any  characters  between  quote  marks  ('  " )  are  the  actual 
items  written  in  the  specified  columns  of  that  module  card. 

COMMLNTS/DLI  AIJLTS  default  values  arc  the  quantities  the  Blast  Noise  Prediction  program 
will  use  if  certain  items  are  left  blank  by  the  user.  If  there  is  no  default  value  given  for  it.  that  data 
item  must  be  specified  by  the  user  Special  instructions  regarding  that  card  are  included  under  this 
heading 

PRLVIOIJS  CALLS  RHQIJIRLD:  a  module  whose  output  is  required  as  input  to  the  current 
module  and  therefore  must  be  called  before  the  current  module. 


Sr 


\  I  tfullli  I 


13 


Additional  Module  Input 

Most  of  the  data  required  by  Blast  Noise  Prediction  program  modules  are  sell -explanatory  anil  arc 
listed,  by  module,  in  Tables  X  through  17.  However,  some  parameters  lor  Pli|)l)l  I  (ikll)  POINT 
FORMA,  and  MAP  require  more  detailed  explanations 

t'unnu:  urid 

I  he  "grid  si/e"  specification  m  the  PDDIM  I  (ikll)  module  speeilies  how  olien.  in  terms  ol  X 
and  Y  coordinates,  the  ('I)NI  values  are  to  he  computed  (e  g  .  every  1000  m  01  2000  It  are  reasonable 
values  il  the  overall  land  area  included  in  the  contour  is  fairly  large)  The  smaller  die  values  used  the 
liner  the  grid  si/e.  and  the  smoother  the  contour  that  is  produced  This  is  because  the  program  has  a 
greater  number  of  actual  points  to  plot  from  anil  I  ewer  to  approximate  (  utting  the  grid  si/e  in  hall 
will  cause  lour  times  as  muni  points  to  be  computed  and  will  cost  about  lour  times  as  muih  to  run 
since  run  cost  is  proportional  to  the  number  of  points  computed  I  he  user  must  consider  cost  when 
choosing  grid  si/e,  because  if  the  program  has  to  compute  a  greater  number  ol  values  it  will  run  longer 
and  therefore  will  cost  more 

PL  DOLE  Li  RID  ami  POIM' 

The  "inversion  (actors"  specification  in  the  PTDDLF  (iRII)  and  POINT  modules  provides  a  set  ol 
meteorological  data  to  the  program  Weather  conditions,  especially  temperature,  have  an  etVeci  on  the 
way  sound  propagates  through  the  atmosphere  (see  Volume  II  Currently,  the  Blast  Noise  Prediction 
program  does  noi  take  into  consideration  the  effects  of  wind  However,  it  does  take  into  account  tem¬ 
perature  inversions  Therefore,  the  user  must  provide  appropriate  inversion  data  for  the  location  of  his 
noise  si  inly  Inversion  data  tables  available  from  the  National  Weather  Service  summarize  radiosonde 
observations  made  at  selected  weather  stations  A  summary  of  this  temperature  data  is  presented  in 
Table  IX  This  table  is  used  to  determine  the  temperature  inversion  factors  required  by  PI 'DIM. f. 
(ikID  and  POINT  I  he  user  should  locate  the  city  closest  geographically  and  meteorologically  I  he 
number  m  that  row  under  the  column  labeled  "SURF ACT."  is  the  value  used  lor  inversion  factor  I 
The  second  l.uioi  is  obtained  mulct  the  "MOO  m"  column,  the  third  factor  is  found  under  the  column 
labeled  "I  foot)  m 

/OR  If  4 

The  "charge  averaging  technique"  spccilicuiion  in  the  FORMA  module  allows  the  user  to  choose 
the  range  ol  charge  st/cs  the  program  will  use  from  among  those  given  for  the  propelling  charges  for  a 
specific  weapon  in  the  gun-type  cards  This  range  is  chosen  in  the  tiring  point  definition  cards  I  oi 
example,  if  the  user  states  that  weapon  I  normally  uses  charges  from  zones  I  through  5  (the  range1, 
the  options  yield  the  following  results 

1  If  MAX  is  chosen,  the  program  will  use  the  largest  charge  si/e  in  the  given  fields  for  its  calcu 
lations 

2  II  (  AVI  is  chosen,  the  program  will  average  the  actual  INI  equivalents  ol  all  the  fields  and 
use  thiit  average  lor  computations 

3  If  I A X  I  is  chosen,  the  program  will  integer  average  the  zone  numbers  and  use  the  value  ol 

charge  size  found  in  that  /one.  te  .  I  and  s  yield  charge  3.  I  and  4  also  yield  charge  3  If  upper  and 

lower  boundaries  ol  the  charge  zones  are  the  same  number,  then  all  three  options  will  arrive  at  the 

same  charge  size  lor  example,  d  3  ,md  3  are  specified  on  the  firing- point  definition  card  as  the  charge 

range,  then  the  program  will  use  whatever  charge  value  is  in  zone  3  of  the  propelling  charges  for  lhai 
weapon,  no  matter  which  averaging  technique  is  chosen 

\nr 

II  a  user  wishes  to  determine  how  many  points  will  he  generated  by  PHDDLI  (ikll)  for  a  specific 
gml  si/e.  he  may  request  this  information  from  the  M  M’  module  instead  of  calculating  it  himsell  I  he 
user  must  specify  the  number  of  various  grid  sizes  he  wishes  to  try  on  the  MAP-4  card,  and  then  list 
these  with  as  many  MAP-3  cards  as  necessary  The  output  from  MAP  will  list  the  number  of  points 
that  will  be  generated  by  the  chosen  grid  sizes  The  MAP  module  can  be  used  by  the  user  to  indicate 
the  cost  ol  producing  a  grid  (see  PIJDD1  I  (iRII).  above)  These  MAP  module  cards  must  be 
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iiuluili-tl  (.  it'ii  1 1  the  user  iluts  ri.u  wish  iii  ust'  this  feature  I  be  v, lines  commonly  used  .ire  *)  1  lor 
M  \  I  ’  4  .m«l  ’so  lm  M  M*  '  II  tm  example  I  lie  .ne.i  ot  mieiesl  is  II)  (MM)  x  III  (MM)  m.  .i  grid  si/e  o| 
I ooo  m  would  pii'diisc  Id  limes  or  IDO  gnd  points 


Module  <  >ulpul 

Ml  141. isi  Noise  I’leditlioii  piogiam  modules  produce  printed  repoiis  which  .ire  l.ihles  ol  intermedi 
ilt  oi  tm.il  lesulls  .md  il  necessarv  emu  messages  In  .uldiiion  some  ol  ihe  inloim.ilion  produted  hv 
p. niitul.il  modules  is  simed  lempoi.ir ilv  lo  he  used  .is  mpui  lo  oihei  modules  ,ii  ,i  l.ilei  point  in  ihe 
piogt.im  Ihe  pnnlouls  piot  i, K-  ,i  li.ud  topt  revoid  ol  mloim.iiion  supplied  lo  ihe  Hl.isi  Noise  I’redit 
lion  piogi.uii  t  i,i  module  t.tids  uni  allow  east  tenlitalioii  ol  the  an  Hint  o|  module  tails  and  data 
ilems  mpul  lo  ihe  mam  piogiam 


Obtaining  Results  front  Module  Output 

Module  outputs  o|  piunuit  mieiesl  lo  Die  user  are  those  poulticed  In  Die  I’l  l)DI  I  (ikll)  and 
I’l  i  1 1  .nodules  Ihe  papei  tumour  polluted  ht  I’lrrl  is  olien  ihe  end  rt'sull  soughi  ht  ihe  person 
treating  a  I  SI  R  S  kl  N  Sitin'  Ihe  user  tail  lonlrol  Die  arnounl  ol  area  entlosed  bv  Ihe  plol  he  t an 
speiih  Die  plol  s  st.ik  lo  agree  wdh  Die  maps  lie  is  working  willi  oi  he  tan  stale  down  ihe  plot  to 
obtain  a  stiiallei  version  ol  his  lesulls  lot  luluie  m  intermediate  lelereilte 

Il  ihe  user  does  not  wish  n.  iihui  Die  tost  o|  an  atlual  plol  then  I’l  1)01  I  liKII)  lutpul  tail  he 
used  as  a  sourie  ol  inter  mediate  results  I’l  |)l>l  I  (iKII)  generates  a  lisi  ol  (  I ) N I  values  hv  mooli 
nates  in  miiemenls  spetihevl  ht  ihe  C  *  K 1 1 )  SI/I  Ihe  usei  tail  approximate  the  noise  levels  m  am 
given  area  hv  using  this  table  d  tail  also  he  vomp.ued  against  Ihe  expected  <  ONI  levels  in  a  given 
area  ihus  t  he's  king  Die  data  I  or  example  it  I’l  01)1  I  (ikll)  output  indicates  that  the  region  around 
a  tiring  point  has  the  lowest  values  ol  the  entire  table  the  user  should  go  bav  k  and  reehetk  his  data  lot 
emus 

It  the  uset  wants  unit  Die  I’l  01)1  i  <  •  K 1 1  >  values  and  not  ihe  atlual  plot  he  must  modilv  Die 
J(  I  settion  ol  his  I  sl  K  s  kl  N  hv  excluding  from  Die  deck  all  cards  which  are  used  lor  plotting 
1  \nd  "I  course  the  I’l  '*1  module  is  left  out  ol  ihe  module  input  cards  • 

Ml  141. isi  Noise  I’tedk  Don  piogiam  modules  also  produce  statistics  giving  the  amount  "|  svsiem 
tune  spent  m  the  mmpulci  m  a  given  module  Ibis  inhumation  vail  he  used  lo  approximate  lull  cost 
I  his  is  done  hv  muliiplving  svsiem  lime  hv  msi  per  lime  unit  lot  example  it  a  module  ran  lor  (Oil 
ms  and  the  msi  is  one  thud  .4  pennv  ills  then  ih.ti  module  s  tost  is  approximated  SI  (Ml 


Module  t  rror  Messages 

Because  the  141. ist  Noise  I’tcdicOon  piogiam  has  no  wav  ol  knowing  whcihct  the  data  d  uses  aie 
torrecl  it  will  use  inmneit  data  that  aie  icasoiiahle  and  in  pioper  lor  mat  Ihe  program  i.iii  onlv  nidi 
cate  errors  in  lormai  arid  poim  mil  unie.tsnn.ihle  data  items  (e  g  negative  .barge  si/es'  d  there  are 
enough  errors  and/oi  unreasonahle  items  the  piogr.mi  will  hall  execution  I  herelme  it  is  important 
that  the  user  check  the  statistics  produced  in  ihe  modules  lo  make  sine  the  I4lasi  Noise  Prediction  pro 
gram  is  perlorming  operalions  on  Die  correct  daia 

I  rror  messages  tell  the  user  Dial  there  is  something  wrong  with  Die  data  piovulcd  to  the  Blast 
Noise  Prediction  program  Warning  messages  indicate  that  ihcte  is  somelhing  out  ot  the  oidinarv  in 
the  data  but  not  necessurilv  wiorig  lor  example  a  charge  si/e  input  hv  Du  usei  that  is  appreciable 
larger  than  other  charge  si/es  specdied  hv  the  user  would  tnggci  a  warning  message  alerting  the  usei  to 
the  prohahililv  ol  a  misplaced  decimal  point 
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<  >!  HI  K  I  API  S  I  -\PI  '  1  I  API  ’< 1  I  API  I  M'l  '  I  API  ‘*11  I  API  >*1  I  API  99 


|h 


Inpul  In 
Module  (  ail: 

ISubroutine/Knt/y  Name! 


I  (X  ATOM  fl.Ot  ATRl 
MAP  (MAPI 
I  ORM  A  (I  ORMAl 
SI  ATTI  R  rSC  ATTRi 

Pl.DIJl.l  (, RID  iPt.RIDi 


PIOI  iPLOll 

Pl.OI  (PLOI  I 

PLOT  (PLOI  I 

PI  Ol  (PLOT I 

Rl  Al)  I  AHLI 
'Rl  ADIB) 

\  \S  APl  O  I 


Table  2 
Weapon  Codes 


Weapon  Code 

1 05 - mm  howitzer  (M 102)  I 

1 55-mm  howitzer  (M  109)  2 

8 -in  howitzer  (Mi  10)  3 

1  75-mm  gun  4 

1 55-mm  howitzer  iM  109A1  >  5 

1  55-mm  howitzer  (M  1 14)  6 

8-in  howitzer  (M  1 10A1 )  7 

1 55-mm  howitzer  (Ml 98)  H 

Small  charge  TNT  (0. 25-90  lb)  10 

Large  charge  TNT  ( 1  10-500  lb)  11 

60-mm  mortar  20 

81 -mm  mortar  22 

107-mm  mortar  (4.2  in.)  23 

57-mm  recoilless  rifle  30 

90-mm  recoilless  rifle  (M67)  31 

1 06- mm  recoilless  rifle  ( M40A 1 )  32 

20-mm  gun  40 

40-mm  gun  41 

5 7-mm  gun  42 

90-mm  gun  43 

2  75-in  r<K ket  50 

1  5  in  rmkfl  51 

66-mm  rocket  52 

I  AW  missile  r  M  72|  53 

IOW  missile  54 

Or.iggon  missile  55 

Shilleulagh  missile  itrom  152  mm  gun)  56 

40-mm  grenade  launcher  (M203)  60 

Rifle  grenade  (M 79)  61 

Hand  grenade  < M67 )  62 

M60  tank  ( 105 -mm)  regular  shell  90 

M60  tank  1 1 05 -mm)  high  velocity  shell  91 

1  52-fiiin  tank  gun  (Sheridan)  ( M55  1  )  regular  shell  92 

I  <2  mm  tank  gun  (Sheridan)  (M55  I  )  111  A1  I  shell  93 

165  mm  lannon  (Ml  35)  94 


17 


Table  3 

Projectile  and  Propellant  Weight!  for  Table  2  Weapon  Codes 
(TNT  equivalent  in  pounds) 


Weapon 

Projectile 

Code 

Weight 

1 

2 

3 

4 

1 

4  6 

0.5175 

0.605 

0  7731 

1.004 

2 

154 

1.7687 

2.2875 

3.0875 

4.025 

3 

363 

5.3188 

6.2688 

7.5125 

9.5188 

4 

313 

23.56 

39.7 

57.24 

5 

1  5.4 

1.7687 

2.2875 

3.0875 

4.025 

6 

15.4 

1  7687 

2.2875 

3.08757 

4.025 

7 

36  3 

5.3188 

6  2688 

7.5 1  25 

9.5188 

8 

15.4 

2.0 

2.8 

3.3 

5.6 

10 

0.25 

1.0 

5.0 

10.0 

1 1 

110.0 

140.0 

170  0 

200.0 

20 

0.42 

0.021 

0.042 

0.063 

0.084 

21 

0.6 

0.22 

0.25 

0.28 

0.31 

22 

2.25 

0.042 

0.0653 

0.0886 

0.1119 

23 

8.5 

0.0803 

0  1132 

0.1642 

0  3369 

30 

0.55 

1.0 

31 

1.72 

1  31 

32 

2  79 

8.0 

40 

0.05 

0  2 

41 

0  14 

0.718 

42 

0.44 

2.28 

43 

1.9 

7.31 

50 

5  0 

0.01 

51 

1  88 

0.01 

52 

0  13 

0.85 

53 

066 

0.01 

54 

5  3 

0  01 

55 

3  5 

0.01 

56 

8  0 

14.0 

60 

06 

0.01 

61 

0  6 

0  0001 

62 

06 

0.01 

90 

6.6 

5  9 

91 

2  14 

11.5 

92 

9  5 

6  0 

93 

6  3 

6.0 

94 

20.0 

2.12 

Propellant  Weight 
Charge  Zones 


5 

6 

7 

8 

9 

10 

1  3275 

1.8656 

2.7456 

7. OS 

9.8375 

13.275 

38.0 

16.85 

22.0125 

28.1375 

43  6 

7.05 

9.8375 

13.275 

7  05 

9.8375 

13.275 

16.85 

22  0125 

28.1375 

38.0 

436 

8.5 

14.2 

17.3 

26.0 

15.0 

25.0 

35.0 

50.0 

70.0 

90  0 

240.0 

290.0 

340.0 

380.0 

440  0 

500.0 

1.352 

0.1585 

0  1818 

0. 1 94 1 

0.2284 

0.6717 


IK 


▼ 


""WT 


Table  4 

Directivity  Information  for  Table  2  Weapon  Codes 


Weapon 


Code 

A 

B 

0" 

30" 

60 

90" 

120 

1 

83.78 

13  91 

17.80 

13.91 

10.02 

6.46 

2.97 

■j 

75.74 

18.51 

0  63 

0.46 

0.29 

1.00 

1.45 

3 

83.64 

14  13 

13.77 

10.29 

6.82 

4.01 

1.42 

4 

73.39 

17  50 

16.33 

13.08 

9.84 

5.41 

3.03 

5 

73.08 

18  11 

-1.88 

-1.71 

-1.53 

-0.49 

0.94 

6 

80.86 

15.59 

14.93 

12  55 

10.18 

6.87 

3.20 

7 

76  99 

15.87 

16  33 

13.08 

9.84 

5.41 

3.03 

8 

73  08 

18.11 

-1.88 

-1.71 

-1.53 

-0.49 

0.94 

to 

1 1 

20 

95.00 

30.00 

8.29 

6.39 

4.48 

5.75 

2.20 

■>  -> 

90.27 

19  57 

8.29 

6.39 

4.48 

5.75 

2.20 

2 3 

85.17 

18  85 

8.45 

6.61 

4.78 

5.17 

1  89 

30 

106  00 

0.0 

2.28 

-0.87 

-4.02 

-4.77 

-2.40 

31 

107.10 

0.0 

-9.51 

-9.75 

-9.98 

-7  18 

-3.i7 

32 

HI  80 

0.0 

2.28 

-0.87 

-4.02 

-4.77 

-2.40 

40 

90.00 

15.00 

13.77 

10.29 

6.82 

4.01 

1.42 

41 

85.00 

15  00 

13.77 

10.29 

6  82 

4.01 

1.42 

42 

85  00 

15.00 

13.77 

10.29 

6.82 

4  01 

1.42 

43 

85  00 

15.00 

13.77 

10.29 

6.82 

4  01 

1.42 

50 

88.75 

13.85 

51 

88.75 

13.85 

5  2 

88  75 

13.85 

5  3 

88  75 

13.85 

54 

88.75 

13  85 

55 

88  75 

13  85 

56 

88  75 

13  85 

60 

85  00 

0  0 

61 

65  00 

0  0 

62 

65  00 

0  0 

90 

1  1  1  40 

0  0 

15  35 

14  04 

1  2  7.3 

7  61 

4.81 

91 

1  1  5  80 

0  0 

15  35 

14  04 

1  2  73 

7  61 

4  81 

92 

1  1  5  80 

0  0 

7  56 

7  38 

7  19 

2  73 

1  05 

93 

1  1  5  80 

0  0 

7  56 

7  38 

7  19 

2  73 

1.05 

94 

60  91 

14  49 

13  77 

10  29 

6  82 

4  01 

1  42 

150 

180 

210" 

240° 

270“ 

300“ 

330" 

Avg. 

0.53 

0.0 

0.53 

2.97 

6.46 

10.02 

13.91 

10.84 

0.39 

0.0 

0.39 

1.45 

1.00 

0.29 

0.46 

0.67 

-0.64 

0.0 

-0.64 

1.42 

4.01 

6.82 

10.29 

7.36 

0.50 

0.0 

0.50 

3.03 

5.41 

9.84 

13.08 

9.90 

-052 

0.0 

-0.52 

0.94 

-0.49 

-1.53 

-1.71 

-0.60 

1.56 

0.0 

1.56 

3.20 

6.87 

10.18 

12.55 

9.45 

0.50 

0.0 

0.50 

3.03 

5.41 

9.84 

13.08 

9.90 

-0.52 

0.0 

-0.52 

0.94 

-0.49 

-1.53 

-1.71 

-0.60 

2.88 

0.0 

2.88 

2.20 

5.75 

4.48 

6.39 

4.86 

2.88 

0.0 

2.88 

2.20 

5.75 

4.48 

6.39 

4.86 

1.58 

0.0 

1.58 

1  89 

5.17 

4  78 

6.61 

4.74 

-0.07 

0.0 

-0.07 

-2.40 

-4.77 

-4.02 

-0.87 

-1.29 

-0.49 

0.0 

-0.49 

-3.17 

-7.18 

-9.98 

-9.75 

-4.11 

-0.07 

0.0 

-0.07 

-2.40 

-4.77 

-4.02 

-0.87 

-1.29 

-0.64 

0.0 

-0.64 

1.42 

4.01 

6.82 

10.29 

7.36 

-0.64 

0.0 

-0.64 

1.42 

4  01 

6.82 

10.29 

7.36 

-0.64 

0.0 

-0.64 

1.42 

4.01 

6.82 

10.29 

7.36 

-0.64 

0.0 

-0.64 

1.42 

4  01 

6.82 

10.29 

7.36 

1.09 

0.0 

1  09 

4  81 

7  61 

12.73 

14.04 

10.78 

1  09 

0.0 

1.09 

4  81 

7,61 

12  73 

14.04 

10.78 

-0  39 

0  0 

-0  39 

1.05 

2.73 

7.19 

7.38 

4  80 

-0  39 

o.o 

-0.39 

1  05 

2.73 

7.19 

7.38 

4.80 

-0  64 

0  0 

-0.64 

1.42 

4  01 

6  82 

10.29 

7.36 

IY 


Table  S 

Input  Data  Format  Description  Gun-Type  Cards 


Card 

ID 

Columns 

Format 

Description 

Comments/Defaults 

GUN-! 

2-3 

A2 

Weapon  code 

2-digit  number  giving  the  code  for 

a  specific  weapon  name 

4-10 

F7.0 

Projectile  weight 

In  TNT  equivalent  pounds  of 

explosive 

1 1-17 

I- 7.0 

Propellant  weight  (rone  1) 

In  TNT  equivalent  pounds  ol 

explosive 

18-24 

1-7.0 

Propellant  weight  (zone  2) 

10  charge  zones  allowed 

(values  as  specified  in  Table  4) 

25-31 

F-'  7.0 

Propellant  weight  (zone  3) 

32-38 

I  7.0 

Propellant  weight  (zone  4) 

39-45 

F7.0 

Propellant  weight  (zone  5) 

46-52 

F7.0 

Propellant  weight  (zone  6) 

53-59 

1*7.0 

Propellant  weight  (zone  7) 

60-66 

F7.0 

Propellant  weight  (zone  8) 

67-73 

F7.0 

Propellant  weight  (zone  9) 

74-80 

F7.0 

Propellant  weight  (zone  10) 

GUN-2 

4-23 

2AI0 

Name  of  weapon 

GUN-3 

1 

A1 

to  flag  end  of  gun-type 
cards 

4-9 

F6.2 

Parameter  A 

10-14 

F5.2 

Parameter  B 

15-19 

F5.2 

Decibel  difference  from  rear  of 

Values  as  specified  in  Table  4 

gun  at  0°  (0°  is  front  of  gun) 

20-24 

F5.2 

30°  decibel  difference 

Values  as  specified  in  Table  4 

25-29 

F5.2 

60“  decibel  difference 

Values  as  specified  in  Table  4 

30-34 

F5.2 

90°  decibel  difference 

Values  as  specified  in  Table  4 

35-39 

F5.2 

1 20°  decibel  difference 

Values  as  specified  in  Table  4 

40-44 

F5.2 

150°  decibel  difference 

Values  as  specified  in  Table  4 

45-49 

F5.2 

180°  ”0.0’- 

Rear  of  gun 

50-54 

F5.2 

210°  decibel  difference 

Values  as  specified  in  Table  4 

55-59 

15. 2 

240°  decibel  difference 

Values  as  specified  in  Table  4 

60-64 

F5.2 

270“  decibel  difference 

Values  as  specified  in  Table  4 

65-69 

1*5.2 

300°  decibel  difference 

Values  as  specified  in  Table  4 

70-74 

F5.2 

330°  decibel  difference 

Values  as  specified  in  Table  4 

75-79 

F5.2 

Average  difference  from 

Values  as  specified  in  Table  4 

rear  of  gun 


Table  6 

Input  Data  Format  Description-Target  Cards 

Card 

ID  Columns  Format  Description  Comments/Defaults 


One  TRG-I  Card  Per 

Target  Point* 

TRG-1  1 

A! 

if  last  target  card 

3-5 

A3 

1-3  character  target  ID 

7-12 

F6.0 

Location,  x-coordinate 

13-18 

1  6.0 

Location,  y-coordinate 

19-24 

F6  0 

Ground  correction  factor  (dB) 

•Maximum  50  targets. 
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Table  7 

Input  Data  Format  Description  Firing  Point  Cards 

Card 


ID 

Columns 

Format 

Description 

Comments/Defaults 

One  FP1  card  and  associated  FP-2  cards  per  firing  point 

ip-  i 

3-5 

A3 

F  iring  point  113 

7-12 

F6.0 

Location,  x -coordinate 

13-18 

F6.0 

Location,  y-coordinate 

19-24 

F6.0 

Ground  correction  factor  (dB) 

1.5  dB 

IP-2 

1 

Al 

if  last  definition  card  for 
a  particular  firing  point 

19-20 

A2 

Gun  type  (code) 

See  Tables  3  and  4 

21-24 

1  4.0 

Number  of  day  firings 

0.0 

25-28 

1  4.0 

Number  of  night  firings 

0.0 

29-30 

12 

Mm  charge  zone 

See  Tables  3  and  4 

31-32 

12 

Max  charge  zone 

See  Tables  3  and  4 

33-35 

A3 

Corresponding  target  ID 

Must  be  blank  if  firing  point  sound 

is  omnidirectional  (i.e.,  demolition 
or  explosion) 

36 

11 

“1"  =  no  noise  at  target 

If  target  is  blank,  this  must  be  set 

to‘T” 

37-41 

15. 0 

Height,  in  feet  (if  applicable) 

below  ground 

"+"  above  ground 


Table  8 

BASE  Input  Summary 


CARD  INPUT: 


Card 

Variable 

ID 

Columns 

Name 

Format 

Description 

Comments/Defaults 

Ni  l  -1 

1-6 

l.METFR 

A10 

Distance  Units  "MLTI  RS’T'F  FT  T” 

CALLS  TO  OTIirR  MODULES 

BASF-1 

1-4 

IIDR 

A10 

"BASE" 

BASF-2  CARD  REPEATED  AS  NI  CI  SSARY  TO  DESCRIBE  BASE  OUTLINE 

BASF-2 

1-10 

XCOORD 

1  10.0 

Coordinates  of  point  in  set  describing  one 

line  segment 

1  1-20 

Y(  OORD 

1  1 0.0 

21 

STAR 

A  1 

indicates  end  ot  continuous  line, 
following  point  starts  new  line 

BASE -3  + 

21 

STAR 

A  1 

indicates  end  of  data  for  "BASF” 

PR!  VIOUS  (  ALLS  REQUIRED:  BOUNDS 
REQUIRED  FILES.  None 
OUTPUT  Printed  report 

TAPI  2  PHS4  input  to  NASAPLOT.  input  to  PLOT  routine 
*There  mud  be  one  BASF-3  card  It  will  have  an  in  column  21 
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Table  9 

BOUNDS  Input  Summary 


CARD  INPIT: 


Card 

ID 

Variable 

Columns  Name 

Format 

Description 

Comments/ Defaults 

NEF-1 

1-6  I. METER 

AIO 

Distance  Units  "METERS"/" FEET" 

CALLS  TO  OTHER  MODULES  . 

BDS-1 

1-6  HDR 

A10 

"BOUNDS" 

BDS-2 

1-10  XMIN 

El  0.0 

Minimum  X  coordinate 

Boundary  values  used  by  PUDDLE 

11-20  YM1N 

E  10.0 

Minimum  Y  coordinate 

GRID,  PLOT,  SCATTER  and 

BDS-3 

1-10  XMAX 

FI  0.0 

Maximum  X  coordinate 

LOCATOR  must  be  set  before  calls 

11-20  YMAX 

FI  0.0 

Maximum  Y  coordinate 

to  these  routines. 

PREVIOUS  CALLS  REQUIRE  D: 

None 

REQUIRED  FILES:  None 

OUTPUT 

:  Printed  report 

Table  10 

FORMA  Input  Summary 

CARD  INPUT: 

Card  Variable 

ID  Columns  Name 

Format 

Description 

Comments/  Defaults 

NF.r-i 

1-6 

IME.TF.R 

A10 

CALLS  TO  OTHE  R  MODULES 

ERMA-I 

1-6 

HDR 

A10 

ERMA-2 

1-4 

IFUNC 

AIO 

11-20 

GHCORR 

IT  0.0 

21 

NOWIND 

II 

FRMA-3 

1-10 

DAYS 

FT  0  0 

PREVIOUS  CALLS  REQUIRED  None 

REQUIRED  FILES  TAPF7  data  base 

OUTPUT  Printed  report 

TAPE8  intermediate  results 


Distance  Units  "METERS"/"FEET" 


"FORMA” 

Charge  averaging  technique  ("MAX”/ 
TAVF’VCAVE") 

Ground  correction 

When  nonzero,  prevents  rewinding  TAPE7 
Number  of  days  of  information  in  data  base 


"MAX"  Use  maximum  charge  zone 
TAVE"  -  Use  average  of  charge  zones 
"CAVE"  Use  average  of  actual  TNT 
equivalents 
Default  -  1.5  dB 
Default  is  rewind 

Default  =  1  Day 
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Table  1 1 

LOCATOR  Input  Summary 


CARD  INPUT: 


Card 

ID 

Columns 

Variable 

Name 

Format 

Description 

Comments/Defaults 

Nl  1  -1 

1  -6 

IMI-TFR 

A  1 0 

Distance  Units  “Ml  Tl'RS’T'FI  I  T” 

CALLS  TO  OTIII  K  MODI  I  US 

LOCI 

1-7 

HDR 

A 10 

"LOCATOR” 

L.oc-: 

1-10 

CHOICI 

A 1 0 

”ALL".  T  ARC.I  1”  ,  or  "I  IRINti" 

Type  of  points  to  be  marked  on  plot 

' ; -20 

NAM  I 

A  1  0 

“NAMI  ’’  prints  ID  on  plot 

21-30 

LOCAT! 

AI0 

“LOCATION"  prints  coordinates 

31-40 

SI/.I 

1  10.0 

Si/e  of  letters 

Default  =  0.14:  best  results  are  obtained 

if  multiple  of  U.035 

41-50 

ANCiLI 

ITU  0 

Rotation  of  letters 

Default  =  0 

PRI  VIOLS  CALLS  Rl  OHRI  D  BOUNDS 
R!  QUIRI.D  I  ILLS:  I  API  7  data  base 
OUTPUT  Printed  report 

TAPI  3  PUS3  input  to  NAS  API. OT.  mpi."  to  PLOT  routine. 


Table  1 2 

MAP  Input  Summary 


CARD  INPUT: 


Card 

ID 

Columns 

Variable 

Name 

Format 

Description 

Comments/ Defaults 

Ni  l  -1 

l-b  IMI.TTR  A 10 

CALLS  TOOTHLR  MODULI  S 

Distance  Units  “MFTLRS*7"FFTT” 

MAPI 

1-3 

11  DR 

A 10 

MAP” 

MAP  ’ 

1 

1 

4 

s 

6 

II  1  At. 

1 1  1 

ID. 

It  ■  1 

It  .1 

101 

II 

1 1 

1 1 

If 

It 

II 

Print  data  base  intoimalion  il  *  0 
l*i l m  1  luigel  vs  Milug  pnliil  table  (Il  * 
l*i  1  m  1  l.iigrl  vo  (.tin  1  V  pp  lill'lr1  (li  ■*-  O) 

Print  •  i n  ivpf*  vs  impel  (able  (if  ■*  •>) 

Print  pun  type  vs  lump  p» *in t  table  (if  *  (l| 

Do  not  print  1  xtraneous  Data"  message 
it  t  0 

MAP  3 

1-10 

DAYS 

IT  0.0 

Number  of  days  of  information  in  data  base 

MAP-4* 

1-2 

N 

12 

Number  of  grid  sizes  to  be  tested 

Card  should  be  repeated  N  times 
as  specified  by  MAP-4 

MAPS 

1-10 

CiRDS/. 

1  lO.U 

Grid  size 

PR!  VIOLS  CALLS  RI.QITR!  D  None 
RI  OLIR1  D  TILLS  TAPI  7  data  base 
OUTPUT  Printed  report 


•There  must  be  one  MAP-4  card  and  at  least  one  MAP-5  card 
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Table  13 

PLOT  Input  Summary 


CARD  INPl  r 


Card 

Variable 

'  . . 

in 

Columns 

Name 

1  ormat 

Description 

Comments,  Defaults 

NH-'-l 

1-* 

I  MUIR 

A  10 

Distance  l  nils  *MI  Tl  RS  ’  ‘I  I  1  T*' 

CALI  S  ro  OITILR  MODI  LI  s . 

PL  11 

1-4 

HDK 

\D> 

plop* 

PLT-: 

1 

PI  LX, 

II 

it  PI  DD1.I  (IRID  output 

•()" 

(TAPI  1 )  to  be  used 

2 

LOt 

1 1 

■  \  "  if  LOT  ATOR  output  (TAPI  3) 

“0" 

to  be  used 

3 

St  VI 

II 

1”  lfSCAlTI  R  output  (TAPI  4) 

■0" 

tu  be  used 

4 

HAS 

II 

“1”  it  HAS!  output  (TAPI  2)  to  be  used 

•0" 

PLT-3 

1-1 

SI  ALl 

I  -  0 

Si  ale 

5000  (1000  «■  ’  s.  99999) 

8-1  1 

PI  Rt  X 

!  4  f> 

X 

1.0(0  01  v  a  v.  9.0) 

12-15 

PI  R(  3 

1  4  n 

,  Y 

1  0  (0.01  <  *  <  9.01 

16-l>> 

MAC 

I  4  0 

Magnification 

i  o  (0.01  <  <  <  9  oi 

20-2.3 

PI  Rt  SM 

I  4.0 

■  smoothing 

0.3.33  10.01  <  x  <  9  0) 

24-2b 

STAR  1 

n 

1  irst  contour  level  to  he  plotted 

55  (1  4  /  s  999) 

21-29 

STOP 

n 

l  ast  contour  level  to  be  plotted 

75  (1  <  x  v  099) 

30-32 

LSI. ART 

1 3 

1  irst  contour  level  to  be  labeled 

55  ll  s  *  s  999) 

.33-35 

i.srop 

13 

Last  contour  level  to  be  Libeled 

15  ( 1  <  x  <  999) 

36-3  t 

L  A  HI  1 

12 

Label 

1  CT”  ■  Labels.  “  1”  -  No  Labels) 

38-39 

INC 

12 

Contour  increment 

5  (0  <  ■  <  99) 

40-41 

LINC 

12 

Label  increment 

5  (0  <  ■  <  99) 

Repeat  PLT-4  and  PLT-5  cards ; 

is  much  as  needed 

PLT-4 

1-10 

X 

IT  0.0 

X-coor  Jinate  starting  location  of  text 

11-20 

3 

non 

V -coordinate  starting  location  of  text 

21-30 

111 

1  10.0 

Height 

31-40 

AM, I  1 

1  10.0 

Angle 

0 

41 

It 

ii 

(^-plotter  coordinates  (inches)  1-MAP 

Default  =  0 

coordinates 

42-79 

If.XTHl 

38  A  1 

Text  (terminated  by  $) 

tl"  1 .38 ) 

80 

STAR 

At 

indicates  last  text  card 

PLT-5 

1-10 

1  IT  1 

1  10.0 

Height  (if  different  from  preceding) 

11-19 

ri  xrm 

69AI 

Text  continued  (terminated  hy  $) 

Additional  tex!  for  labeling 

80 

STAR 

A  1 

it  last  card 

PLT-6 

80 

SIAR 

A  1 

if  last  card,  follows  PLT-3  if  PLT -4  and 

This  card  must  be  included 

PLT-5  jre  not  included 


PRI.VIOl  S  (  Al.I.S  RICH  IRI  D  HOI  NDS.  I’l’DDLI.  (1RIU.  BAST.  LOC  ATOR.  SCATTER  (if  they  ate  usedl 
REQITRI  D  TILL  I  API  I.  TAPI  2.  (API  T  I  API  4  (it  they  are  usedl 

OL'TPI'T  Printed  report 

fAPt55  NASAPLOT  input  tile 
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Table  14 

POINT  Input  Summary 


C  ARD  IMTt 

(aril  Variable 

II)  Columns  Name  i-ormat  Description  C'omments/Defaults 


Mil  1-6  I  Ml  II  R  Ain  Distance  I  nits  "Ml  II  RS  "/-IT  IT" 
CAMS  rooilll  R  MODI’ MS 


PN  1  l 

l  -10 

MUR 

A 1 0 

‘TOIN  1  ” 

im  : 

1-10 

KIWI 

1  10.0 

Inversion  tact  or  1 

St  Rl  ACT 

1 1-20 

RINY2 

11  n.O 

Inversion  t actor  2 

1-500  m 

21-30 

RINV3 

1  10.0 

Inversion  factor  3 

1 -10(10  III 

3 1  -40 

IBOTH 

A 10 

“DAY",  day  noise  only .  “NIGHI ,”  night 
only  .  "BOl  11.”  both. 

FNT-3  is  to  be 

repeated 

as  much  as  needed 

I’M  .1 

1 

III  AC 

Al 

indicates  last  FNT-3  card 

2-10 

Name 

A  9 

Name  of  location  X.  Y 

11-20 

\ 

1  10.0 

X-coordinates 

21-30 

Y 

l  10.0 

Y -coordinates 

PHI  VIOI  S  (  ALLS  RJ  01  IRI  i)  HOLNDS 

R1  (.XTRI  I)  1  11  I.S  TAPI  8  intermediate  results  Ironi  I  ORMA 

Ol  TPL  T  Printed  report 


Table  IS 

PUDDLE  GRID  Input  Summary 


C  ARD  INPI  T: 


Card 

Variable 

ID 

Columns 

Name 

Format 

Description 

Comments  Defaults 

M  1  -1 

1-6 

IMI  Tl  R 

A  10 

Distance  1  nits  "Ml  1 1  RS”  I  l  I  T” 

.  <  At  LS  IO  07  III. R  MODI  1  1  S 

PI.RD-I 

l-l<> 

IIDR 

A  10 

PI  DDI.I  (.RID" 

pc.rd-2 

1-10 

RINVI 

1  10  0 

Inversion  factor  1 

SURI  ACT 

1 1  -20 

RINV2 

I  ioo 

Inversion  factor  2 

1-500  in 

21-30 

RINV3 

1  10.0 

Inversion  factor  3 

1  -3000  m 

31-40 

ORDSZ 

1  10.0 

Grid  size  in  meters  or  feet 

41-50 

IBUTH 

A  10 

"DAY.”  day  noise  only;  “NIGHT.”  night 
only.  “BOTH.”  both 

51-60 

CiRDNAMI. 

A10 

Name  to  be  assigned  to  TAPI  1  Pl'DDl.I 

GRID 

PRI  VIOL  S  (  ALLS  Rl  OLIRI  D 

HOLNDS 

Rl  Ol’IRI.D  1  ILLS 

TAPI. 8  intermediate  results  trom  1  ORMA 

OUTPUT  Printed  report 

T APT.  1  PHS2  input  to  NASAPI  01  to  be  processed  by  PLOT  routine 


2S 


I  able  16 

SCATTER  Input  Summary 

C  ARO  INPC'T: 


Card 

ID 

Variable 

Columns  Name 

formal 

Description 

Comments  Defaults 

Mil 

1  -6 

IMI  II  K 

Alt* 

DisLime  l  nits  “Ml  1  1  KS“  1  1  II" 

t  Al  LS 

I()  Ol  III  U 

MODI  1  1  S 

S<  1  1 

1  •  7 

IIDK 

Ain 

St M  II  1C 

St  I  ’ 

1  -4 

IKi  \i 
i  \  f  4  i 

4  A  1 

<  iimlun.ilion  (in  .my  order)  ot  the  letters 
l  S(  Mil  l<  mlorm.il ion  c  ollei  led  tor 

Dcfiull  1  1  If 

large  Is 

I  "  M  Al  II  K  inhumation  collected  lor 
firing  points 

H  '!>.  'V  both  <lay  and  night  data. 

day  only  flight  only,  respectively 
( only  specified  ^un  types  (from 
*  olumns  ^  -6m 

5-6  1 IX  il  N(  1  »  \:  It  ('•"  selected,  these  are  the  specified  There  should  he  no  blank  fields  inter- 

cun  types  spersed  among  IDs  as  scanning  stops 

at  first  blank  field  encountered 

7-h  IlKil  N<  2 1  A? 

9-io  jix.i  no> 


59-60 
6) -7(1 

UK, INCH]  A  2 

1  SC  T  1  inn 

Multipliei  SC  ATT  I  K  points  will  be 

i 

7  1  -80 

SI) 

i  lo.n 

multiplied  by  the  factor  before  dividing 
by  days 

Standard  deviation  <  metcrs/fceU 

i3nn 

SCI  1  1  III 

1 J  AN  S 

1  lot) 

Number  ol  days  in  data  base 

i 

PRI  V  IOI  SCANS 

HI  ol  lid  |i  HOI'S  DS 

<)l  1 IH  1  I'rmted  report 

I  AIM  4  PIIS4  input  to  N  ASAIM  Ol .  input  to  l*LO  1  muttnc 


Table  17 

STOP  Input  Summary 

C  ARD  ISPCT: 

Card  Variable 

ID  Columns  Same  lorinal  Description  Comments/Defaults 

Mil  I  -6  IM1  II  R  Ain  Disl.ime  Inns  “Ml  Tl  KS'/'I  I  IT" 

<  MIS  ro  Ol  III  l<  MODI  I  I  s 

Sll'l  1-4  IIDR  Ain  "S I  OP"  C  loses  NASAPI.OT  input  lile 

PRI  VIOI  S  (  Al  I  S  HI  C.n  IRI  D  Ml  modules  lor  piven  DSI  ICS  RUN 

Kl  0t  IRI  D  I  II  I  S  None 

Ol  rPl.'T  Printed  report 

I  \P1  55  inpul  to  NASAPI  CM 
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Table  18 

Temperature  Inversion  Factors 
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Kigure  1  N\st 


29 


TARGET 

POINT 

Definition 

CANOS 


GUN 

TYPE 

DEFINITION 

CARDS 


^  WEAPON 


Figure  .1  General  composition  ol  input  data  o!  the  user's  deck 


Figure  4  Sample  composition  of  module 


3  PROGRAM  AND  SI  BPROGRAM  DESCRIPTIONS 


This  chapter  describes  the  I  ortran  routines  used  hy  the  Blast  Noise  Prediction  program  I  he  uni 
trol  program  K  DM  i  is  described  lirst  lollowed  by  descriptions  of  the  subroutines  and  lunelions  in 
alphabetical  order  flowcharts  are  included  lor  some  of  the  routines  Table  19  lists  the  common  blocks 
used  h\  the  Blast  Noise  Prediction  program 

The  Blast  Noise  Prediction  program  uses  a  number  of  standard  Fortran  functions  as  well  as  the 
(  IX  routines 

T.NCODI  memory  lo-memorv  I/O 

SECOND  <  PI  time 

TOT  --  end  ol  tile  test 

T'XIT  --  program  termination 

1) A  I T  get  date 

TIMT  -•  time  of  day 

(it  TJN  -•  get  job  name 

Any  subprogram  references  are  noted  in  the  "subprograms/routines  called"  entries  in  the  following  sec¬ 
tions 


Program  t’DNl. 

CD NL  is  the  control  program  for  the  Blast  Noise  Prediction  program  It  calls  the  appropriate  sub 
routines  to  perform  the  funclion(s)  reguested  by  the  user 

Input  "NTT-1"  card,  module  instruction  cards 

I  unction/method  CDNI  does  program  initialization,  establishes  certain  program-wide  default 
values,  and  sets  the  distance  units  (meters  or  feet)  to  be  used  for  the  execution  according  to  the  user's 
first  input  card  INTT'-I  I.  T  his  should  be  lollowed  by  the  lirst  module  call  card  If  this  contains  a  valid 
module  call  --  MAP.  T'ORMA.  BAST.,  and  so  on  --  CDNL  branches  to  the  corresponding  calling 
sequence  Following  execution  ol  the  requested  module,  control  returns  to  CDNL  which  then 
processes  the  next  module  call  card 

Subprograms/rounnes  called  BAST,  BOUNDS,  FORMA,  LOCATR.  MAP.  PCiRII).  PLOT. 
POINT.  SCATTR,  STOPP.  CDC  routine  TOT. 

Output  printed  report 

Trror  diagnostic  "INVALID  MODDLT.  NAMFi".  Read  a  module  card  and  could  not  find  it  as  an 
acceptable  module  name  Program  halts 

Flowchart  F  igure  S. 


Subroutine  BASE 

Input  module  instruction  cards 

Function/ method:  creates  the  outline  of  the  installation  or  region  the  user  is  working  with  on  the 
PLOT  output  by  drawing  line  segments  from  (X,Y>  coordinate  to  (X.Y)  coordinate  of  the  specified 
region  The  coordinates  arc  read  one  at  a  time  and  checked  for  validity  to  ensure  that  they  are  within 
the  boundaries  specified  in  the  BOUNDS  module  The  first  (X.Y)  coordinate  is  read  and  temporarily 
saved  until  the  second  (X.Y)  coordinate  is  read  and  saved,  at  which  time  both  coordinates  are  output  to 
the  NASAPLOT  file  as  a  pair  of  endpoints  for  a  line  segment.  This  pair  of  endpoints  is  also  listed  m 
the  printed  report  to  help  the  user  verify  that  his  input  data  are  producing  the  intended  output  The 


nexl  i\  A  *  coordinate  is  then  re. id  and  saved  and  the  second  pair  ol  endpoints  is  output  to  the 
PI  (>T  tile  and  the  printed  report  [his  continues  as  long  as  the  user  requests  a  continuous  line 
a  break  occurs  (indicated  b>  a  in  column  21  ■  see  Iable  K».  two  new  coordinates  arc  read, 
pairing  starts  again 

Subprograms/routines  called  Fortran  function  SKiN.  (IX  routines  FOI  .  SIX  ONI) 

Output  I  API  2  IVAN  API  Ol,  PIIS4,  line  cards),  printed  report 

I  rror  diagnostics 

1  ”*‘*N  F  \  !  (  A  K I )  N( )  I  W|  1 1  UN  B<  )l  Nl )  ARIFS***"  indicates  an  X  or  V  coordinate  ol  a  line 
segment  instruction  in  BASF  extends  bevond  the  minimum  or  maximum  values  speedied  in  BOUNDS 

2  I  RROR  NO  lol  (  ARI)  <’  IN  (  (  2H 

JOB  ABORI1  I)'  indicates  that  the  user  forgot  to  include  a  BAS!  -2  card  with  a  in  column  21 
to  indicate  that  the  input  tot  the  BASI  module  has  been  completed 

t  *”l)l  I  ID  BODNDARA  I  RRORS  NO  OUIPUI*** 

*’*I  API  W  AS  (  Rf  All  I)  If  IIS  Rl  N***'  indicates  that  a  tv  pc  I  or  2  error  has  occurred  The 
B  \M  module  will  have  no  output  that  can  he  used  hv  the  test  ol  the  program 


NASA- 
When 
and  the 


Subroutine  BOV  N|)S 

Input  module  instruction  cards 

[  unction/method  sets  the  limits  ol  the  svsierrt  in  terms  ol  map  coordinates  ("system  relers  to 
the  total  area  encompassed  lor  CDNl  calculations  and  lor  creation  of  the  PI  OT  It  is  used  to  detine 
the  overall  area  ol  interest),  tests  lor  valid  coordinates  and  terminates  execution  it  they  are  not  Found 

Subprogram/routines  called  (  IX  routines  FOP  SPCONI) 

Output  printed  report 
I  rror  diagnostics 

1  "*IN(  ORRPOI  B()l  Nl) ARIFS* 

*NO  BOl'NDS  SKT*"  indicates  a  mistake  in  speed ytng  the  boundaries  ••  the  maximum  values  are 
less  than  the  minimum  ones 

2  -FRROR  MISSING  IN  PVT  (  ARI).  JOB  ABORT!!)*"  indicates  that  a  BOUNDS  card  is 
missing,  the  module  has  not  been  supplied  all  ol  its  data 

Subroutine  BDSKT 

I  his  routine  is  used  to  set  the  BOUNDS  It  calls  lortran  routines  ABS.  INI  I  here  is  no  error 
diagnostic 

Subroutine  CAI.CNR  (X,Y) 

C.ALCNR  calculates  the  CDNl  value  at  a  grid  point  (X.Y)  It  is  used  bv  the  P(iRII)  routine 
For  theoretical  background,  see  (  URL  TR  P-l7  RreJnnnn  Commumn  Response  to  Hlasi  Voice  and 
Volume  I 

Input  T  APPS,  via  COMMON 

Funclion/method  the  calculations  proceed  in  the  manner  outlined  in  Chapter  s  involving  the 
equations  presented  there  The  (  DM  value  has  the  name  CNR  in  the  program  I  he  height  and 
weight  Factors  are  calculated  in  FORMA  and  lound  as  SDBWM  from  J  APF8 

Subprograms/routines  called  Fortran  functions  A1  (KilO.  SQRT.  AT  AN2,  I  FIX 

f  II  S,  l„  lit.  >  '  ■  /'•,  J  ■  I  '■  1  .  ■■ ■I.U.tl  K.IV'I  1  1  '  VI  l\  -thWl  l(  i  hi  tv.  . 


t) 


Output  ('l)Nl  value  lor  point  specified. 

Error  diagnostics 

1  II  both  day  and  night  cumulative  noise  sum  =  0,  C  NR  set  to  -99.0. 

2  II  <\,Y)  is  closer  than  IDO  m  to  a  noise  source,  it  is  limited  to  100  m 

3  If  (X.Y)  is  further  away  than  100  000  m,  it  is  limited  to  100  000  m. 

Flowchart  Figure  b 

) 

Subroutine  CFOl  R 

C  alculates  the  C  -weighted  noise  level  for  an  explosion  in  the  air.  Calls  Fortran  fanction 
M  (KilO  There  is  no  error  diagnostic. 


Subroutine  FORMA 

FORMA  tabulates  the  target  and  tiring  point  information  from  the  data  base  (TAPE7)  in  the  form 
required  by  PUDDLF  GRID 

Input  module  instruction  cards.  TAPE7  (data  base) 

I  unction/method  the  data  base  consists  of  an  ID  number  and  location  for  each  target,  and  loca¬ 
tion  coordinates  lor  each  firing  pomi  followed  by  the  definition  cards  for  all  the  noise  sources  at  that 
site  These  cards  give  (1)  the  gun  type.  (21  number  of  day  and  night  firings,  <31  maximum  and 
minimum  charge  /ones.  (4)  target  ID  or  an  indication  that  the  source  is  omnidirectional.  (5)  an  indica¬ 
tion  of  whether  the  noise  is  produced  at  the  target,  and  (6)  how  high  or  low  the  explosion  is  at  the  tar¬ 
get 

For  each  data  entrv.  FORMA  calculates  the  sine  (ANGSIM  and  cosine  (ANGCOS)  of  the  noise 
direction,  using  value  949  0  to  tlag  omnidirectional  sources  (including  targets)  It  also  calculates  the 
decibel  charge  correction  factors  for  INF  weight  (DBWTs  and  height  (l)BHT)  The  last  two  are  com¬ 
bined  in  array  SDBWH  1  10m  this  information,  FORMA  compiles  a  table  with  an  entry  for  each  given 
noise  source,  i  e  each  given  tiring-poini-target/height  charge  or  target-charge  combination  (a  target 
also  being  a  source  ot  omnidirectional  noise  when  htt i  For  each  entry.  FORMA  accumulates  the 
number  ot  day  and  night  firings  with  that  charge  from  (firing  point)  or  toward  (target  point)  that  loca¬ 
tion  (  harge  is  expressed  in  equixalent  weight  of  TNT  derived  from  ihe  gun  type  and  maximum  and 
minimum  charge  /ones,  using  ihe  averaging  techniques  specified  by  the  user 

The  array  ('ll ARGF  contains  ihe  equivalent  TNT  weights,  one  column  is  allowed  per  gun  type, 
with  rows  corresponding  to  charge  /ones  Depending  on  the  technique  specified,  the  charge  figure  used 
in  calculations  ma\  be  ihe  weight  corresponding  to  the  maximum  charge  /one  (MAX),  ihe  weight 
corresponding  to  the  average  of  maximum  and  minimum  /ones  rounded  to  ihe  next  highest  integer 
t|  aVF.i.  or  may  he  the  average  ■  the  (wo  weights  corresponding  to  maximum  and  minimum  charge 
/ones  K  \ S  F  i 

A  header  record  of  have  information  *  number  of  unique  noise  sources,  number  of  days  of  data  in 
the  data  base  coordinates  ol  grid  origin  i  is  writtem  to  T  APES,  followed  by  the  arrays 


XL(X 

=  X  coordinates  ol  sources 

YL(X 

=  Y  coordinates 

SDBWH 

weight  and  height  correction  factors 

ANCiSIN 

-  sines  ot  noise  direction 

AN(XY»S 

=  cosines  of  noise  direction 

f)AYNO 

=  number  of  dav  firings 

DARKNO 

=  number  ot  night  firings 

./•  /.  //..  v 


I  W  1 


Mi  V 


•  f.'H  . 


I  H  j  1. 1,  ,  *  -sN  »  i  "  '  ' 


Suhprograms/routines  called  READTB,  (TOUR;  Fortran  functions  ALOGIO,  SQRT.  ABS, 
MAXO,  I  ABS,  AMINI.  (IK  routines  EXIT,  SI  (ONI),  FOE 

Output  printed  report,  TAI’I  X 

Error  diagnostics 

1  "  WARNIN(i  GUN  IS  P()INTIN(i  AT 

SELF  LOCATION  “  indicates  that  the  tiring  and  target  points  have  been  defined  to 

he  the  same  spot  at  the  specified  location  Not  the  proper  way  to  code  a  demolition 

2  "  I  RROR  ALL  SOURCES  ARE  TARGETS 

NUMBLR  OF  SOURCES  COUNTED  ARL  _ "  indicates  that  no  firing  points  have  been 

specified  The  user/ programmer  can  have  all  firing  points  if  all  rounds  are  demolitions  without  targets, 
but  not  the  other  way  around  If  there  are  no  target  point  cards,  a  blank  card  with  an  is  still 
required  to  indicate  the  end  of  the  target  data 

3  "  I  RROR  NUMBLR  OF  SOURCES  WILL  EXCEED  SPACE 

NUMBER  OF  SOURCES  NOW  IS _ "  indicates  that  too  much  data  have  been  provided 

Current  limn  is  2000  unique  noise  types 

4  "  ERROR  UNDEFINED  TARGET  ID  FOR  FIRING  PT _ indicates  that  a  firing 

point  is  shown  to  have  a  target  point  which  has  not  been  defined  in  the  target-point  definition  cards 
Often  caused  by  typing  error  or  table  overflow 

5  "  ERROR  UNDEFINED  GUN  ID,  FOR  FIRING  PT  _ "  indicates  that  a  firing 

point  is  shown  to  have  a  gun  code  which  has  not  been  defined  in  the  gun-type  cards  Could  be  caused 
by  a  typing  error 

6  "  ERROR  FOE  ENCOUNTERED  WHILE  PROCESSING  GUN  TYPE  TABLE 
DATA”  indicates  that  a  "7X»T.  signaling  end  of  input,  has  been  found  in  the  middle  of  the  gun-type 
cards 

7  •  ERROR  GUN  TYPES  EXCEED  TABLE  LIMIT'  indicates  that  too  much  data  have 
been  input  Current  limit  is  50 

X  '  ERROR  BLANK  TARGET  ID,  OMNI  F  LAG  NOT  SET  FOR  SOURCE  AT  FIR¬ 
ING  P< )l NT  _ "  indicates  that  the  demolition  flag  for  a  firing  point  has  not  been  set  and  that  no  tar¬ 

get  has  been  specified  for  it  One  of  the  preceding  musF  be  included. 

Flowchart  figure  7 

Subroutine  I.OCATR 

Input  module  instruction  cards.  TAPI  7 
I  unction/method  labels  target  and  firing  points  on  the  plot 
Subprograms/ routines  called  ("DC  routines  F-.OE,  SE(ONl) 

Output  primed  report.  1  APE  1  (PI  1ST  text  cards) 

I  rror  diagnostic 

•PRI  MATURI  EOI  ON  DA  I  A  BASE  Ell  I  * 

T  API  3  NOT  {  RE  A  TI  I)*"  indicates  that  a  "7X4''  has  been  encountered  in  the  wrong  place 

Subroutine  MAP 

This  routine  is  a  checker  for  the  data  base 

Input  module  instruction  cards.  T  APE7  data  base) 

I  unc  lion/ method 

I  Reads  and  opnonalh  prints  target  card  images  from  T  API  7,  checking  for  maximum  and 
minimum  coordinate  values 


2  Reads  and  option. tllv  prints  tiring  point  location  and  definition  card  images,  continuing 
search  lor  maximum  and  minimum  coordinate  values,  and  checking  that  target  IDs  are  valid  (i  e  .  pre¬ 
viously  encountered  m  No  I  ahovci 

3  Builds  cross-releteiKc  tables  and  |irmts  basic  statistics 

4  It  use i  inputs  1 1  ml  glut  sizes,  calculates  si/e  in  grid  units 

Subprograms/ routines  b  illed  I’l  1XR.  Ionian  functions.  ABS.  MIND.  (  IK  routines  L.OI  . 
SLCONI).  Sllll  I 

Output  punted  report  Note  M AP  will  print  a  series  of  stars  ("***'"  i  it  a  numhei  exceeds  out¬ 
put  formal,  hut  is  within  the  limit  ol  the  input  format 

lirror  diagtmsin s 

1  I  RROR  Mil  I  N(  Ol  N1 1  Kl  I)  Will!  I  Rf  ADING  I  \RCil  I  (  ARDS"  indicates  that  a 

1  7X1)'  .  signaling  end  ot  input  data,  has  been  found  in  the  middle  of  the  target-point  cards 

2  "ERROR  SOI  R(  I  Dl  l  INITIOS  (  ARDS  ENDS  IMPROPERLY  'WITH  A  I  <  >1  i 

indicates  that  a  ’XT  was  encountered  at  the  end  of  a  set  erf  definition  cards  instead  of  a  star  (*!  to 
indicate  the  last  ol  such  cauls 

3  I  RROR--1  SDN  INI  D  I  V RC ill  ID"  indicates  that  a  target-point  name  entered  on  a 
tiring-point  card  had  no  equivalent  defining  data  in  the  target  cards 

4  "ERROR  til  N  IVPfS  I  X(  I  f  I)  I  Alii  I  I  IMII  IN  MAP;  ONLY  I  IRS  I  v  TYPES  LSI!) 

LOR  SDBSEQUE.N1  (  R()SS-(  III  (  KING"  indicates  that  not  enough  space  is  allowed  for  all  cross- 

reference  checking  ami  that  there  are  loo  many  gun-type  cards 

5  I  RROR  l  NDI  I  INFO  (U  N  ID"  indicates  that  a  gun  code  entered  on  a  firing-point  card 
had  no  equivalent  defining  data  among  the  gun-type  cards  Often  caused  by  typing  errors  or  table 
overflow 

b  T  RROR  -Bl  ANk  T ARC il  I  ID.  1111  IT  AG  NOT  SLf  I  IRINCi  PI  "  indicates  that 
the  demolition  Hag  tor  a  tiring  point  has  not  been  set  and  that  no  target  has  been  specified  lor  it.  One 
of  the  preceding  must  be  included 

7  "I  RROR"-  LOI  IN(OI  NTI  RII)  Willi  I  READING  GUN  IYPL  DEFINITION 
C  ARDS"  indicates  that  an  error  was  eniountered  while  reading  the  gun-type  cards  instead  of  at  the  end 
of  the  data  set 

X  "I  RROR  NO  POSH  IV |  (  ! I  \R( 1 1  LOR  (.UN  I  YPL  V'  indicates  that  a  gun  with  code  v 
has  heen  defined  with  all  zero  or  negative  charge  si/es  Improper  definition. 

T  "LRROR-  v  M  l.  CHARGES  ENCOUNTERED"  indicates  that  y  number  of  negative 
charge  st/es  were  found  among  the  gun-type  cards 

10  "WARNING-  v  (HARGIS  I  ARGLR  III  AN  IBS"  indicates  that  v  number  of  charge 
si/es  were  greater  than  a  given  si/e  (  urrently  the  message  is  tor  SO  lb  (23  kg> 

11  "L.RROR-DI  PI  K  Ml  II):  I  IRS  I  ()(  (l  RRENCE  US  ID  LOR  1  Mil  I  indicates  that 
the  same  firing  point  ID  occurs  in  two  tor  morel  places  in  the  input  data  Information  from  only  the 
Itrst  appearance  is  used  by  M  AP  m  the  cross-reference  tables  In  this  case,  a  new  ID  (such  as  " jj" •  will 
be  generated  and  used  m  the  ctoss  reference  table  lor  this  firing  point 

12  "WARNING- -I  VI  RAN  LOUS  DAI  A  STARTING  IN  CARD  (OT.  v,.  CHUCK  All 
Mi  l  DS"  indicates  that  characters  lor  this  definition  card  are  found  in  columns  where  they  are  not  sup¬ 
posed  to  occur  1  his  error  is  sometimes  caused  h\  an  overturned  card  or  a  missing  LPI  card  l  his 
message  can  he  suppressed 

13  "L RR<tR  HLKillI  (ORRI(TK)N  DATA  OUT  OL  RANGE”  indicates  that  the  specilied 
height  correction  tactor  is  too  hig  Sometimes  caused  by  tvping  the  height  correction  I  actor  in  the 
wrong  column  saucing  a  shill  in  the  decimal  point 

14  W  ARNING  IM  P  POINT  11)1  NIK  Al  COORDINATES”  indicates  that  the  same  point 
has  occurred  a  second  time  in  the  input  data  (  aused  by  different  IDs  for  the  same  coordinates 


3b 


|S  "I  RROR-I  ARCH  IS  EXCEED  I  A  Hi  1  I  IMI I  IN  MAP.  ONI  Y  I  IRS  I  a  t  SI  DIOR 
SDBSI  QUI  NI  CROSS-CIII  (  KINO"  indicates  loo  much  input  data,  only  the  first  \  is  allowed  in  the 
table 

16  "I  RROR-I  IRINGS  l)  \  I  A  NI  C, A  I  I VF  OR  BOTH  ZERO  ON  1)11  C  ARD  I  OR  I  IR,  \(, 
POINT  a"  indicates  that  no  rounds  or  negative  number  of  rounds  have  been  specified  lor  the  amount 
tired  per  day  and  night  for  firing  point  \  Caused  by  blanks  in  both  the  day  and  night  columns  on  a 
I  P2  card,  or  entry  of  a  negative  number 

17  "ERROR-INVALID  (  HARO!  NO  NONPOSITIVE  OR  NO  OON  I  AIM  I  ENTRY. 
Dl  l  C  ARD  [OR  TIRING  ID  "  a  indicates  that  a  gun  for  tiring  point  v  has  been  improperly  defined 
with  a  negative  or  zero  charge  size  for  the  specified  range,  or  that  the  charge  range  is  wrong  lor  the 
specified  gun  type 

IS  "WARNING— I  \R( ,  I  III  KiHI  IN  Dll  CARD  I -OR  HIRING  POINT  v  indicates  that 
the  specified  height  correction  factor  is  very  big  User  should  check  accuracy  of  input  data. 

I  h  I  RROR-I  IRINCi  POINTS  LAC  I  ID  1  AIM  I  LIMIT  IN  MAP.  ONLY  I  I  RSI  a  I  SI  I) 

I  OR  SUBSEQUENT  CROSS-CHECKING"  indicates  that  too  much  input  data  are  given  Current  limit 

is  v 

20  "WARNING-DOI  LO  PREVIOUS  TABLE  OVI  RI  LOW.  Till  FOLLOWING  C  ROSS- 
RLI  I  Rl  NC  I  I  AIM  I  IS  INCOMPLETE"  indicates  that  one  set  of  definition  cards  was  too  big.  so 
MAP  used  only  part  of  it  in  making  the  given  table 

21  "ERROR-DUPLICATE  ID.  COORDINATES:  Dl  l  CARDS  (  HEX  KIT)  FOR  ERRORS. 
BUT  OTHERWISE  IGNORED"  indicates  that  the  same  tiring  point  has  been  specified  more  than  once. 
M  AP  ignores  data  for  uses  in  cross-reference  tables,  but  checks  data  for  validity 

22  "ERROR-DUPLICATE  ID  DILI  (  RENT  COORDINATES:  TREATED  AS  SEPARATE 
ENTRY"  indicates  that  the  same  firing-point  ID  is  defined  with  different  coordinates  and  is  considered 
as  two  points  A  new  firing  point  ID  (such  as  "j*">  has  been  created  and  will  be  used  in  the  cross- 
reference  tables 

2.1  "ERROR— NONPOSITIVE  CHARGE  NOS  ENCOUNTERED  LOR  F  IRING  PT  "  indi¬ 
cates  that  the  specified  charge  ranges  arc  negative. 

24  "ERROR-NONPOSITIVE.  TARGET  CHARGE  IN  TABLE  LOR  GUN  r,  DLL  C  ARD 
FOR  I  IRINCi  POINT  /  indicates  that  the  projectile  charge  size  for  a  given  gun  a  specified  for  a  firing 
point  _t  is  negative  or  zero 

2 s  "ERROR-MISSING  DMA  BASE  PILE;  EXECUTION  ABORTED"  indicates  that  a 
I  SIR'S  RUN  program  was  created  without  an  input  data  section  being  provided 


Subroutine  P(iRII) 

I  his  routine  outputs  a  rectangular  printed  grid  of  CDNL  values  as  specified  by  the  user  in 
BOUNDS 

Input  module  instruction  cards,  I  AIM  S  (read  m  by  READINI,  F.APE20  (read  in  by  READER) 

I  unction/method 

1  Reads  from  the  module  instruction  cards  the  grid  size,  percent  inversion  values,  choice  of 
day  or  night  calculations,  or  sets  the  defaults  Outputs  the  values  read  in  and  the  limits  of  the  grid  area 
as  set  by  BOUNDS 

2  Superimposes  a  grid  on  the  specified  area  by  dividing  it  into  squares  according  to  the  size 
specified  by  GRIDS!/! 

3  CALC  NR  is  called  for  each  integral  grid  point  within  the  specified  area  The  (  DM  values 
are  printed  out  in  matrix  form  and  output  to  TAPE  I  for  use  by  PLOT 

Subprograms/ routines  called  READIN.  CAICNR,  BDSFl.  RE.ADFB:  Lortran  functions 
AMOI)  MOD.  (  IK  routines  I  Ol  SECOND 


( )ulpiil  i'll  mlfil  i cpi 'll  I  \  1*1  I 
I  mu  diagnostics 

I  . \\-\RMV,  MM  (  lllll)  Hill  MIS  x,\  x.y  DO  SOI  (  ( >K  R  I  S!*(  >M )  lo 

IMIliKM  (.KID  HI  USDs  MODIIII  I)  U(H  NI)S  Wl'l  I  HI  l  Si  I )  l()  l’Kol  )l  (I  Mil  GRID 
AND  ID  DIMM  \N)  I’ldl  I  III  I/I  \(  i  I  Ills  ( ,  K 1 1)  indicates  ih.it  tile  grid  si/c  spculicd  In  the 
user  lines  nut  divide  the  bounds  evenly.  IM  DIM  I  ( i  K 1 1 )  extends  the  hounds,  so  pud  si/e  mil  divide 
evenlv  (See  I’l  <  >  I  emits  ' 

:  - \s  \KM\(.  GRID  SI/I  NO  I  Mil  Ill’ll  DP  "  indicates  that  a  possible  inap¬ 

propriate  grid  si/e  wax  iliosen  h\  the  user 

i  RKOR  -MISSING  INPUT  DIRK TIVP  JOB  ABORT!!)'  indicates  that  one  ol  the 

module  cards  is  missing 


Subroutine  PLOT 

I  his  routine  lombmes  all  o|  the  output  from  other  modules  into  one  tape  lor  use  bv  NAS  API) )  I 

Input  module  instruction  turds.  I  API  1  drum  PI  DDI  I.  GRID).  TAPP2  (from  BASH.  I  API  .1 
l  from  1  ( K  A  1  OR  * .  T  API  4  Mrom  S(  AMIR) 

lunetion/meihoil 

1  Reads  which  module  output  to  use  from  mstructit  n  cards 

2  Reads  plot  parameters  lor  use  h\  N  AS  ALLOT 

a  Reads  appropi  iate  tiles  and  outputs  all  to  I  aPI'55  lor  use  by  N  ASAPl.OT 

Subprograms/ routines  ealled  Ionian  functions.  A  I  AN.  COS,  SIN.  SQRT,  ('DC  routines  I  Ol  . 
DAT!  .  SIT  (INI).  1 1 M I  (.1  TJN 

Output  printed  report  plot 

Prror  diagnostics 

1  TUP  POI  LOWING  1IM  S  WI.Rl  HI  Ql  I  Sil  l)  BUT  NOT  AWAI1  ABIT  JOB 
A  BOR  TIT)  •'  indicates  that  output  from  HASP.  SC  ATTPR.  LOCATOR,  or  PUDDI.P  (.RID  was 
requested  in  the  PLOI  module  without  having  been  produced  previously  by  one  of  these  modules 

2  "WARNING  PI  DIM  I  GRID  BOUNDS  DO  NOT  MATCH  SPPC  IPIPI)  BOUNDS 

PC. RID  WAIT  PS  I  SI  D  SPIT  II  II  D  BOUNDS 

A  A  2 

B  B  2 

(  (2 

I)  1)2 

This  message  indicates  that  the  user  specified  one  set  ol  hounds  while  PUDDI  P  GRID  used 
some  other  values  usualiv  as  a  result  "I  the  specified  grid  si/e  I  or  example,  if  the  x  values  of  bounds 
were  20.D00  and  4 '.non  and  it  ihc  end  M/e  was  2000.  then  ihe  new  bounds  are  20.000  and  44.000  since 
the  difference  between  :hc  iw  muM  he  a  multiple  ol  2000  I  h is  error  can  also  occur  it  PUDDI.P 
GRID  was  saved  on  disk  and  O'e  pmg'  t'v  i  i'  'i  run  again 


Subroutine  POI  VI 

I  his  o.uiine  w ■  j >  • . . i ;  (  I  >N|  .  i  .  -  p  individual  points  as  specified  bv  the  module  instruction 

turds 

Input  Mmli.ie  'Ms'.’  i.  •  I’D  I  apes  i  r-.- ad  m  hv  RPAD1NU  I  ape20  ( read  in  bv  RlADIBi 

I  uPi iion/meih  i 

I  Read'  ion  1 1 in. i '  tmm  On-  module  instruction  cards  the  percent  inversion  values,  choice 
i if  day .  or  night  uk  a l a r  ion-. 


2  Heads  1  he  coordinates  anil  names  of  the  desired  points  Heads  each  point  as  it  calculates 
the  (  DM  and  outputs  it 

Subprograms/ routines  called  CAICNK.  HI  \DIN.  Rl  ADHB.  (  DC  routines  SI  ( ONI).  I  ()l 
Hrror  diagnostic  none 

Subroutine  R FADIN' 

This  routine  reads  the  data  on  TAPHK  into  arrays  in  COMMON  lor  use  by  other  modules 
Input  1  APIS 

Subprograms/ routines  called  none 
Hrror  diagnostic  none 

*. 

Subroutine  RKADTB 

Input  I  AIM  2d 

I  unction/method  reads  I  AIM  20  (I  ABGI  -N>  tables,  corrects  it  to  new  inversion  factors. 
Subprograms/routines  called  Fortran  function  Al  (Hi.  (  DC  routine  HOI 
I  rror  diagnostic  none 


Subroutine  SCATTR 

Input  module  instruction  cards.  I  AIM-7  (database) 

I  unction/method  this  routine  will  write  text  cards  out  to  tape  so  that  the  PLOT  routine  can  plot 
them  out  as  a  scattergram  There  will  be  one  dot  for  each  noise  source  that  occurs  per  day  for  the  data 
which  are  allowed  by  the  specification  cards  The  dots  of  the  scattergram  will  have  a  normal  distribu¬ 
tion  with  a  standard  deviation  equal  to  the  distribution  value  (found  on  specification  card).  The  center 
of  the  normal  distribution  will  be  al  the  target  or  tiring  point  location  No  dots  will  be  allowed  outside 
ot  the  limits  established  by  the  routine  BOUNDS 

Suhprograms/routines  called  SCAT 'IM  :  Fortran  function  SQRT.  FLOAT;  (DC  routines  HOI. 
SI  (  ONI) 

Output  printed  report.  TAPI  4 

Hrror  diagnostics 

1  '“HRROR  -I ARGHT  I  ABIT  OVFRiTOW  I  XHCUTION  ABORTHD"  indicates  too 
much  input  data  Current  limit  is 

2  “THROB  I  RROR  IN  DAI  A  BASI  IINDHITNHI)  I  A  H(  ill  ID--.  IX IX  l  I  ION 
ABORTHD'  indicates  that  a  target  point  ID  is  given  with  no  following  defining  information 

7  '“'WARNING  -I  IITII  R  HARGHTS  OR  HIRING  PTS  MUSI  HI  RHQllHSTHl).  I  XH 
(  I  I  ION  ( ON  UMTS  WIT  II  Dll  AIM  I  =  BOTH" 

4  "“'IRROR -PRHMAII  Rl  HOI  ON  I  AIM  7.  HXH.CU  MON  ABORT!  D"  indicates  that  a 
"AM"  specilication  is  encountered  in  the  wrong  spot 

5  '“I  RROR  (,l  N  OPIION  SHIIUIID  BUI  NO  (HIN  I  VIM  S  SIM  (II  III)  H.XHCU- 
HON  ABOR  I  I  I)" 

Subroutine  SCATPI, 


(ienerales  the  scattergram  tints 
Subprogram/routines  called  (  DC  routine  R  ANI) 
Output  I  API  4 


Error  diagnostic 

I  "***WARNl\Ci--(ihNI  '.RATED  SCATTER  POINT  f  OR  LOCATION  X,  Y  OUT  OF 
BOUNDS  AFTER  N  IRIKS  PT  IGNORED"  The  computer  could  not  generate  a  scatter  point  for 
location  X,  Y  without  it  going  outside  of  the  limits  set  by  BOUNDS.  The  point  has  not  been  plotted 
A  target  or  tiring  point  may  be  too  close  to  the  limits  set  by  BOUNDS 


Subroutine  STOPP 

Stops  the  program 
Subprograms/routines  called  none 
Output  Tape^S.  printed  report 
Lrror  diagnostic  none 


Program  TABGEN 

T  ABGEN  creates  the  tables  of  decibel  values  at  given  distances  which  are  used  in  the  calculation 
of  CDNL  by  CALCNR  The  tables  are  stored  on  TAPE20  and  listed  in  Table  20. 


Program  NASAPLOT* 

This  section  presents  the  control  cards  involved  in  the  NASAPLOT  contour  program  used  by  the 
Blast  Noise  Prediction  program  It  describes  some  of  the  aspects  involved  in  the  creation  of  the  plot  by 
computer  methods  The  NASAPLOT  contour  program  operates  in  four  distinct  phases  which  can  occur 
in  or  out  of  sequence  Program  control  can  be  initialized,  transferred  from  one  phase  to  another,  and 
terminated  by  means  of  certain  control  cards.  A  description  of  these  cards  and  their  formats  follow 

Job  Card 

cc  I  _ 

JOB  Format  (A4) 

The  JOB  card  must  precede  all  data  cards  of  a  job  It  is  the  initialization  card  for  each  job 

PI  IS  I  Card 

cc  1 

PHSI  Format  <  A  4 1 

The  PIIS1  card  transfers  control  to  Phase  1  of  the  program  Phase  I  introduces  dimensions  of  the 
plot  size,  requests  for  a  new  plot  page,  angles  of  skew  and  rotation,  map  size,  scale  and  position  of  ori¬ 
gin,  map  scale  factor,  and  parallax  parameters  Phase  1  control  cards  are  as  follows: 

CSYS  Card 

cc  1  7  14  1 5  22 

CSYS~"  '  SKI  W  ROIATF  Format  (A4.2X.2GR.3l 

where 

SKF.W  (col  7-14)  is  the  rotation  of  the  Y-axis  in 
degrees,  default  angle  is  0° 


*  V>tlD<  \,r.< -'III!  1.  '■  ;  I  V>  /S  ||  }  Kuv\Uib<  cnllM  I  l.tmplitM.  \  \ 
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KOI  \n  (col  15-221  is  ihe  rotation  of  the  X-axis 
in  degrees,  default  angle  is 
0°. 


The  ('SYS  card  allows  the  user  to  use  and  specify  a  skewed  and/or  rotated  coordinate  system  for 
the  data  control  point  SKIW  is  the  angle  of  skew,  measured  clockwise,  and  ROT ATM  is  the  angle  ol 
rotation  measured  counterclockwise,  as  illustrated  in  figure  8  The  shaded  area  in  figure  8  corresponds 
to  values  of  X  between  XMIN  and  XMAX.  and  values  of  Y  between  YMIN  and  YMAX  The  point 
(X.Yi  will  be  plotted  as  plotter  position  (XP.YP). 


where 


XP  =  XOR  +  ((X  -  XMIN)/S(  All:  +  SIN  (SKIW !  *  <Y  -  YMIN)/ 

YSC.Al  I  »  *  (  OS(ROTATL  )  -  (COSISKI  W)  *  <Y  -  YMIN)/ 

Y  SC  All  )  *  SIN  (ROT ATI!) 

YP  =  YOR  +  KX  -  XMINI/XSC  ALL  +  SIN(SKHW)  *  (Y  -  YMIN)/ 

YSCALH)  *  SIN  (ROT  ATT.)  -  (('OS(SKfW)  *  (Y  -  YMIN)/ 

Y  SC  A  LI:  *  (OSIROTATI:) 

PRI.X  (ard 

cc  1  4  7  14  1  5  22  23  30 

PR  LX  XPRLX  Y  PRI.X  ZRFF  Format  (A4.2X.3G8.3l 


where 


XPRLX  (col  7-14)  is  the  oil  set  in  X  direction 

YPRL.X  (col  15-22)  is  the  offset  in  Y  direction 

/Rid  l col  23-30)  is  the  altitude  to  be  used  as  the 

reference  plane;  default  value  is  0°. 

The  PRLX  card  allows  the  user  to  introduce  angles  of  parallax.  This  feature  can  be  used  to  pro¬ 
duce  pairs  of  contour  diagrams  of  Ihe  same  data  for  stereo  viewing.  A  stereo  pair  is  produced  by  using 
the  following  procedure 

1  llse  the  MAPS  card  and  the  PRLX  card  for  the  first  stereo  view 

2  Plot  the  first  view  by  means  of  the  PLOT  card 

3  If  the  two  views  are  not  to  overlap,  but  are  to  be  plotted  side  by  side,  use  the  M  APS  card 
again  to  move  the  second  view  to  a  different  position  on  the  plotter  page 

4  Use  the  PRLX  card  for  the  second  view 

5  Use  the  PL  OT  card  to  plot  the  second  view 

MAPS  (ard 


formal  ( A4.2X.8G8  3) 


;  I  7  IS  23  31  34  47 

MAPS  XSC.AI  L  YS(  Al  l  XMIN  XMAX  YMIN  YMAX 

where 


5  s  63 

XOR  YOR 


XS(  ALL.  (col  7-14)  is  the  scale  factor  in  the  X  direction. 

default  value  is  1.0  units  per  inch  of  plot 
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5  S(  M  I  <col  I  '-221  is  the  scale  factor  in  the  Y  direction, 

default  value  is  I  0  units  per  inch  of  plot 

W1IN  icol  2 1- .10 )  is  the  minimum  X  value  to  he  plotted 

XM\X  iiol  M-  'Kt  the  maximum  X  value  to  he  plotted 

5  MIN  tcol  14.4m  the  minimum  Y  value  to  he  plotted 

\\l\\  1 1 1 ,|  4 “  s4  i  is  the  maximum  Y  value  to  he  plotted 

\OK  1  l o I  "  t'2 1  is  the  position  on  the  plotter  ol  the 
X  origin,  default  value  is  0.(1  in 

Y()R  'col  (M.'tit  is  the  position  on  the  plotter  of  the 
Y  origin,  default  value  is  0  0 

The  MAI’S  card  allows  the  user  to  specify  the  map  size,  map  scale  factor,  and  map  origin  parame¬ 
ters  The  map  will  he  determined  tor  values  of  X  between  XMIN  and  XMAX  and  values  of  Y  between 
YM1N  and  YMAX  I  he  user  may  select  the  position  on  the  plotter,  (XOR.YOR),  to  which  the  point 
(XMIN, V  MINI  will  correspond 

SCLE  Card 

cc  1  7 

SCLF  PSCALE  Format  <A4.2X.G8 .3) 

where 

PSC'ALE  (col  7-141  is  the  plotter  scale  factor; 
default  value  is  TO. 

The  SCLH  card  allows  the  user  to  specify  a  scale  factor,  PSCALE,  by  which  the  map  scale  is  mul¬ 
tiplied  before  plotting  This  scale  factor  is  often  used  (in  addition  to  XSC'ALE  and  YSCALE)  to  pro¬ 
duce  intermediate  smaller  si/e  versions  of  a  map.  for  consideration  before  a  final  full-scale  version  is 
attempted  The  introduction  of  this  scale  factor  does  not  change  the  position  (XOR.YOR)  on  the 
plotter  to  which  the  point  (XMIN.YMIN)  will  correspond 

DIMT  Card 

cc  I  7  15 

DIMT  XT  A  Bl.  HYT  ABLE  Format  (A4.2X.2G8.3l 

where 


XT ABLE,  (col  7-14)  is  the  plot  length  in  X  direction  in  inches 

Y  I  ABLE  (col  1  S - 2 2 )  is  the  plot  length  in  Y  direction  in  inches. 

The  DIM  E  card  introduces  plot  si/c  parameters,  and  can  be  used  only  once  per  job. 

PAGE  Card 

cc  1 

PAGE  Format  (A4) 

The  PAGE  card  allows  the  user  to  split  the  map  into  matching  sections  and  to  plot  each  section  on 
a  separate  plotter  page 
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IMIS.1 


I ormat  (  \4 


The  IMIS2  card  transfers  control  to  Phase  2  of  the  program  Phase  2  accepts  control  points  and 
computes  the  grid  Input  unit,  format,  order  for  control  points  '  >  he  read,  and  grid  mesh  point  inset 
lion  values  are  introduced  Phase  2  control  cards  are  as  follows 

t’NPT  Card  format  (A4,  2X.  13.  412,  5AI0) 

for  control  points  being  read  from  tape 


cc  1 

7  10 

12  14 

CNPT 

IPT  Tx 

IY  !/ 

for 

control  points  being  read  from  cards 

cc  1 

7  10 

12  14  16  18  67 

(NPT 

IPT  IX 

IY  "  1/  II  KI  M  I 

where: 

IPT 

(col  7-9) 

is  the  logical  input  device  number 
(right  justified) 

IX 

(col  10-11) 

is  the  position  of  X  values;  normally  1 
(right  justified) 

IY 

(col  12-13) 

is  the  position  of  Y  values;  normally  2 
(right  justified) 

1/ 

(col  14-15) 

is  the  position  of  /  values,  normally  3 
(right  justified) 

If 

(col  16-17) 

is  the  position  of  the  end  tile  Hag; 

normally  4  (right  justified):  a  value 
greater  than  or  equal  to  0001  termi¬ 
nates  input 


KPMT  (col  18-67)  is  the  format  for  the  data  to  be  read; 

it  must  include  the  parentheses 

The  C'NPT  card  allows  the  user  to  specify  the  format  and  the  order  of  the  X,  Y,  and  7.  coordinates 
of  control  points,  as  well  as  the  input  device  used  NOTH:  If  control  points  arc  to  be  read  from  a 
RH(  IN  tape,  the  data  must  be  requested  as  TAPH9  on  the  tape  request  card  Input  is  terminated  bv  an 
HOP  on  TAPF.9. 

GRID  Card 

cc  I  7  15  23 

GRID  "N ROW'S  MCOHS  NGII  format  (A4.2X.2I8.I3I 

where 

NROWS  (col  7-14)  is  the  number  of  rows  (maximum  99, 
right  justified) 


MCOI  S  (col  I '-221  is  the  number  of  columns  (maximum  49, 
right  iiishlicil) 

NC.II  1  col  22-2"  is  the  number  ol  neighboring  points 
to  use  in  determining  the  values  at 
the  grid  points  (maximum  10.  right 
lustilied) 

The  GRID  card  causes  a  rectangular  grid  (parallelograms,  d  the  coordinates  are  skewed)  to  be 
defined  NROWS  and  MCOI  S  are  specified  by  the  user  --  there  are  NROWS  times  MCOLS  grid  cells, 
and  (NROWS  +  I  )  times  (MCOI  S  f  1 1  mesh  points  in  the  grid  The  grid  mesh  point  values  can  be 
determined  from  control  point  input  data,  in  which  case  NGH  (on  the  GRID  card)  is  used  to  specify 
the  number  of  nearest  control  point  neighbors  to  be  used  m  calculating  each  grid  mesh  point  value. 

(iRDI  Card 

ei  I  ’  I  '  22 

GRDI  KROW  KCOl  VAl  format  ( A4.2X.2I8.G8 .3 ) 

where 

KROW  (col  7  1 4 ) is  the  row  reguested  (right  justified) 

KCOI  (col  I  s. 22  > is  the  column  reguested  (right  justified) 

VAL  (col  2.2  -  TO )  is  the  value  to  be  inserted 

The  GRDI  card  is  used  to  insert  a  value  at  a  grid  mesh  point  The  (jRI)l  card  must  be  used  first 
to  define  the  grid  (the  value  of  NGII  is  irrelevant  in  this  case,  and  should  be  left  blank),  .nd  then  the 
GRDI  cards  may  follow  NOT!  A  combination  of  computed  and  inserted  values  at  the  grid  mesh 
points  is  also  allowed,  in  which  case  inserted  values  take  precedence  over  computed  values 

CPST  Card 

cel  7  15  22  25 

CPST  IK  I  N  I  INI  VI  M)  "  1  C  format  (  A4.2X.2GK  2.2121 

where 

HCKN  (col  ',-I4i  is  the  height  of  the  center  mark 

IINIJM  (col  15-22)  is  the  height  of  the  numbers 

ND  (col  22-24)  is  the  number  of  digits  (right  justified) 

IC  (col  25-2M  0  for  center  marks  only 

1  tor  center  marks  and  numbers  (right  justified) 

The  CPST  card  allows  the  user  to  cause  control  points  and  altitudes  to  be  posted  on  the  map 
father  the  center  marks  (  -•  i  may  be  posted  alone,  or  both  the  center  marks  and  the  values  ma\  be 
posted.  I  he  si/e  of  the  center  marks  and  the  height  of  the  numbers  can  both  be  selected  bv  the  user 
NOTH  The  CPST  card  must  follow  the  GRID  card 

CiPST  Card 

cc  I  7  Is  22  2S 

CiPST  IK  I  N  I1NI  M  ND  K  format  (A4.2X.2GK  2.212) 


where 


IK  I  N  (col  7-14)  is  the  height  ol  the  eenter  mark 

I  INI  'M  (col  I  *'-221  is  the  height  of  the  numbers 

Nl)  (eol  23-24)  is  the  number  of  digits  (right  justified I 

1C  (eol  25-26)  -  0  for  the  eenter  marks  only 

:  I  for  center  marks  anil  numbers  (right  justified). 

The  (il’Sl  card  allows  the  user  to  cause  the  grid  mesh  point  values  to  be  posted  on  the  map 
f  uller  the  eenter  marks  (  +  I  may  he  posted  alone,  or  both  the  center  marks  and  the  values  may  he 
posted  The  si/e  of  the  center  marks  and  the  height  of  the  numbers  can  both  be  selected  by  the  user 
NOT!  The  C > PST'  card  must  follow  the  (iRII)  card 

/'//.ST  ( arj 

cc  I 
PNS3 

1  he  PI  1ST  card  transfers  control  to  Phase  3  of  the  program 
forms  masking  Phase  5  control  cards  are  as  follows 

MASK  Card 

cc  I  7 

MASK  NPTS  format  (A4.2X.I8) 

w  here 

NPTS  (col  7-14)  is  (he  number  of  points  used  to  deline 
the  mask  boundary. 

I  he  M  ASK  card,  used  in  conjunction  with  the  MSKB  card,  allows  the  user  to  mask  out  areas 
within  the  rectangular  boundary  of  the  plot  where  contours  are  not  to  be  plotted.  This  feature  can  be 
used  to  blank  out  portions  of  the  map  where  the  data  are  inaccurate  or  incomplete  or  to  save  certain 
areas  lor  later  contouring  with  different  data.  The  boundary  can  define  several  independent  regions, 
with  or  without  holes,  by  choosing  a  boundary  path  appropriately.  The  boundary  path  can  consist  of 
line  segments  alone  which  the  boundary  path  traverses  in  both  directions,  f  igure  4  is  an  example  of  a 
boundary  defining  two  independent  regions,  one  of  which  contains  a  hole.  The  contours  will  be  plotted 
in  the  area  defined  by  grid  cells  whose  centers  tire  within  the  masking  boundary  (figure  10).  The 
M  ASK  card  specifies  the  number  of  boundary  points  contained  by  the  MSKB  cards 

MSKB  Card  format  <  A4.2X ,K(  iX  3 ) 

cc  I  7  15  23  31  3d  47  55  ^  63 

MsklT  XVAL.fTV  yvalT iV  xvalT2T  yv  auTi  xvalTII  yvalOT  xvalui  YVAL <4 ) 

where 

XVAL  are  the  X  coordinates  of  the  masked  area. 

YVAi.  are  the  Y  coordinates  of  the  masked  area 

The  MSKB  cards  specify  the  coordinates  ol  the  boundary  points.  The  boundary  points  must  he 
introduced  sequentially,  such  that  the  boundary  is  defined  by  the  line  starting  from  the  first  point  and 
passing  through  each  successive  boundary  point,  and  ending  with  a  line  between  the  last  boundary  point 
and  the  first  The  boundary  will  thus  form  a  closed  curve  within  which  contours  will  be  plotted 


format  ( A4 ) 
Phase  3  plots  contour  lines  and  per- 
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PLOT  C  ard 


Format  ( A4.2X.2Ci7 .0,206  0,15  14, 312. 5G4  3  J  I  .Ci4  3» 


7 

14 

21 

27 

33 

38  42  44 

46 

/MIN 

/I  MIN 

1)7 

D/L 

NLFVS 

KLFA'  11  17 

11) 

48 

52 

56 

60 

64 

68  69 

disl 

HCilL 

nisi 

TiTncT 

TIP  R 

i  skip 

where 

/MIN  (col  7-13)  is  the  minimum  contour  level 
requested 

/LMIN  (col  14-20)  is  the  minimum  contour  level 
to  be  labeled 

I)/  (col  2 1-2M  is  ih.  increment  to  be  used 
lor  plotting  contour  levels 

D/L  (col  27-32)  is  the  increment  to  be  used 
lor  plotting  labeled  contour 
lines 

NL  FA'S  (col  33-37>  is  the  number  of  contour  levels 
to  he  plotted  (right  justified) 

Kl.l-’V  (col  38-41 )  is  the  number  of  contour  levels 
to  he  skipped  before  plotting  a 
line  of  type  L2  (right  justified); 
KLFV-I  levels  are  skipped 

l  I  (col  42-43)  is  the  line  format  for  every  contour 
line  other  than  the  KLFA'  contour 
line,  values  and  line  format  arc 
as  follows  (right  justified) 

±  I  =  a  solid  light  line 
+  2  =  a  solid  light  line  with  tick 
marks  on  one  side 
-+-  3  —  a  solid  light  line  with  lick 
marks  across  the  line 

■+■  4  =  a  solid  hold  line 
+■  3  =  a  solid  bold  line  with  tick 
marks  on  one  side 
±  6  —  a  solid  bold  line  with  tick 
marks  across  the  line 
+  7  a  dashed  line 

Positive  values  include  a  label, 
negative  values  do  not 

12  (col  44-48  1  is  the  line  format  for  the  KLF.W 
contour  line,  values  and  line 
formats  are  (he  same  as  for  1. 1 
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II)  (col  4h-47) 


is  (lu  numbei  nl  digits  alter  the 
iKx im.il  I'timi  m  iho  label  il 
ID  I  the  tlfum.il  iniiiii  will 
he  iimniftl.  s.iliifs  .in-  tight  i us( i (if 1 1 

DIM  <ni|4X  Ml  is  t  (if  tlisl.HKf  <  i  ri  iik  lit  s  ■  along 
.1  1 1 mil » 11  t  lint  limn  its  beginning 
in  its  I  ihe  I 

(Kill  1 1 1  ll  s  2  s  s  I  Is  t  lit  Ilf  If  ill  l  III  IIK  Ilf  s  'nit  Ilf 
i  li.it. k  tfts  m  iht’  l.ihf  I 

DIS  (  <  f  t  *(  Mi  sWi  i  hf  i  list. itu  f  'Hi  nit  Ilfs'  between 

il.ishfs  1  •  »i  il.islif il  lint's  in  between 
!  It  k  111. II  ks  till  lllH's  Willi  I  It  k  til. irks 

I  I  M  i  'till  till  ('  i  i  is  ihf  length  t  in  nit  tif  s )  nl  titk  in.irks. 

il  1 1  Nt  i  is  pnsititf .  ihf  tick  marks 
will  lx-  mi  iht-  uphill  side  (il  ihf  hue. 
it  il  is  negative,  the  Ink  inaiks  will 
he  i  m  I  lie  tlnw  nlnll  sale 

II  IK  <  1 1  <1  (>4  -  f  1 7  •  IS  lilt'  Inlfl.  lilt  e  tlisl.  nil  e  1 1  il  i  He  hf  s  > 

usetl  in  siiaighi  line  m  iiieulat  are 
snninlliing.  line  llnrtl  grid  si/e  recommended 

I  ifnl  hX 1  ii  Im  no  smoothing. 

1  tm  straight  (me  smoothing: 

2  tm  i iteular  an  smoothing 

SklK  I to|  hd-'Di  is  the  tolerance  lor  skipping  where 
eoniour  lines  are  so  close  as  in  he 
indistinguishable .  a  positive  value 
lor  SKIP  will  cause  light  line  or 
dashed  lines  lo  he  skipped  if  the 
distance  between  them  is  not  greater 
ihan  the  SKIP  value  <in  inches! 

I  he  PI  Dl  eartl  defines  ihe  type  ol  contour  line  to  be  plotted,  as  well  as  the  levels  < altitudes >  lor 
which  it  will  he  plotted  A  numerical  label  can  he  plotted  lor  those  contour  lines  which  are  sufficiently 
long  I  ach  successive  contour  line  plotted  will  he  ai  level  /MIN  +  I  limes  I)/,  and  each  correspond¬ 
ing  numerical  label  will  be  /I  MIN  +  I  times  D/I  .  where  I  assumes  integer  values  from  I  to  Nl  I  \  - 
1  Line  formats  and  the  distance  between  dashes,  lor  dashed  lines,  can  be  selected  by  the  user,  and  is 
specified  by  the  PI  Of  card  Ihe  distance  between  tick  marks,  Ihe  length  ol  Ihe  tick  marks,  and 
whether  they  are  on  the  uphill  or  downhill  side  <>t  the  line  (lor  lines  with  tick  marks),  can  be  selected 
by  the  user,  and  are  specified  by  the  PI  Dl  eartl  Ihe  PLOf  card  also  permits  the  user  to  request  that 
light  contours  he  skipped  whenever  the  distance  between  them  does  not  exceed  a  distance  specified  by 
the  user  This  feature  is  uselul  in  improving  ihe  intelligibility  of  the  map 

Ihe  PI  Of  card  also  allows  ihe  user  to  choose  a  smoothing  option  A  contour  line  originally  is 
composed  of  a  sequence  ol  straight  line  segments  It  will  be  plotted  as  such,  unless  the  smoothing 
option  is  used  Smoothing  will  effect  either  a  rounding  or  cutting  of  the  corner  between  successive 
straight  line  segments  Smoothing  is  accomplished  such  that  the  deviation  of  the  smoothed  contour 
line  from  the  original  contour  line  is  always  less  than  or  equal  to  a  tolerance  distance  specified  by  the 
user  on  the  PI  Of  card  lather  ol  two  types  of  smoothing  can  be  specified  by  the  PLOT  card:  (1) 
straight  line  smoothing,  which  effects  a  cutting  of  the  corner  between  contour  segments,  or  12)  circular 
arc  smoothing,  which  effects  a  rounding  of  the  corner  between  contour  segments  (In  figure  1 1.  a  pair 
ol  contour  segments.  A  and  If.  ad|oin  at  point  P  • 


Vr.n(ih:  lint;  Mii.Miihnu,’  m  Iiguo.  II  replaces  the  unnti  .11  I’  with  .1  straight  line  segment  I1.1111 
l>.  n  m  1*1  'mi  \'  in  point  I*.'  ‘.ip  It1  Mit  h  th.u  I*  I  .mil  I’.1  .lit1  each  .1  distance  (  limn  I1  (  is  dclct 
mnit'tl  stub  lh.it  1  he  disi.tme  limn  l‘  in  Hit-  hilt-  Imm  I*  1  in  l‘?  is  less  th.m  m  tu411.1l  In  the  l * >le  1  .ills e  ills 
lariic  spciihcd  hi  1  Ik’  tisi'i  (  1 1  u  1  s'  .ilsn  hi  less  than  m  1njn.1i  In  one  thml  nl  \  anil  less  Ilian  nr  equal 

in  t  tile  1  h ml  nl  H  1 1  igu  1 1  I  1 
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prints  l’l  ami  I’.'  uspei  1  is  elt  I  he  1in1il.11  an  Imm  I'mni  I  *  I  in  I’.1  is  ileiermmeil  siiih  1h.1l  1  lie  ills 
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1  KM  (  ard  lormat  (A4.2X.5GX  3.12.2 A 1 0.  X4 1 
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XI. 3  I. /I  the  coordinates  of  (he  lirst  character 

of  the  text  string 

III  Kill  I  (col  3 1  -  3  X )  is  the  height  of  the  characters 
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ITLXT  (col  49-72)  the  character  text  string 
(left  justified) 
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be  selected  by  the  user 
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\  1 1  c  r  l he  original  map  has  been  plotted.  the  MAI’S  card  is  used  to  speedy  the  area  ul  interest 
and  the  new  <\()K  N  <  )K  i  tm  plotting  the  exploded  vie" 

>  I  he  S<  I  I  raid  is  used  to  speedy  the  laetor  hv  which  the  area  will  be  exploded 

4  I  he  IM  ol  said  is  used  to  pi.it  the  exploded  view 

x  It  a  bordei  is  in  he  diuwn  aiound  the  exploded  view,  the  llRDR  card  is  used  to  do  so 

1  he  N  \S \l’l  t  >1  .antnui  program  can  process  several  |ohs  in  one  computer  run  The  program 
lontiol  i aids  corresponding  in  c-.te li  ioh  are  stacked,  with  a  JOB  card  at  the  beginning  and  an  I  NI)  card 
i!  die  end  ul  c.idi  ioh  \  slid’  card  is  requited  at  the  end  ol  the  deck  (alter  the  last  f’ N I )  card)  This 

i'lugiam  has  been  implemented  such  that  the  user  can  ellect  any  number  ol  manipulations  and  obtain 

anv  numhei  ni  nuipuis  and  plots  within  ,i  single  iob  I  he  stereo,  map  splitting,  and  exploded  v  iew 
capabilities  aie  example  s  ul  wavs  to  obtain  more  than  one  plot  within  a  single  |ob  The  program  accepts 
any  number  ol  is  cuniiul  cards  in  anv  seciuencc  within  the  logical  constraints  described  in  the  l’R<  )- 
( i  R  \  M  (  ( tS  I  K<  )|  (  \KI)  section  ul  this  chapter  <  ontrol  can  be  lianslerred  liom  any  phase  to  anv 
othei  ph.i'e  and  ihe  map  end  and  conttoi  poult  paiameteis  can  be  manipulated  and  plotted  as  many 
limes  as  :s  dcsii.il  «  1 1  hu  i  i  single  iob 
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4  KWMIM  K  ()l  \  Kl  AM  NOISI  I’ROt.RWI  Rl  N 


I  Ins  v  hapici  picsents  ,i  sample  mn  ul  i  he  lll.tsl  Muse  I’ndu  lion  pmeiam  .mil  mil  up. 
both  mpul  .mil  output  1  his  example  lines  net  nkludi  ilal.i  u .lleeimn.  inn  lines  slims  »n.:i 
shnulil  tin  wilh  ills'  npci.iluin.il  il.il.i  when  lie  has  rescued  Ills'  i  sample  alsn  dcsinlvs  si: 
Ills'  lisei  wanleil  linm  ills'  sample  il.it.i  anil  Ills'  i  ml  pul  Ilia:  {lie  mmpulei  pmiluscd  as  a  ' 
iilsli  Us  linns 


Data  Received 

I  hese  ilala  weie  nhlameil  I  mm  the  lnpnilieiis.il  iiislallalmn  Si  I C )  \A  |.u  ip.  moniii  '  i 
il.nsi  \  map  i >1  the  mslallalinn  in  menu  enniilmales  M  igure  14)  was  reccncii  wen  e  i 

npes  n|  aelnmes  ouurrcil  during  this  lime,  anil  fixe  siles  were  involved  m  these  ai'n.in  -  4 

we'e  liietl  Irnm  ilnce  III mie  pnmis  inwaiil  iwn  luigci  pnmis 

Ihe  hist  aciiwn  used  a  i"mni  sell  pinpeiled  hnwu/er  iMinni  p,  1 1 1 1  inn  r . . . .  ,  ; .  ■  ■ 

pnml  1  l|iu. iled  at  inmdmales  hOilil  .'imiikii  p,  target  pnml  Mnealeil  al  1 1  m  udn  iales  . . 

1  >ne  hundred  and  title  nt  ills'  munds  were  hied  during  ihe  d.n  uruu  p.  Muii  Imursi  and  I"  a. 
a!  night  '  .M>u  In  (Dull  Imursi  (  barge  /ones  4  and  s  were*  used  Ini  this  weapon  I  iie  -s's  =  n- : 
used  an  Sll-mm  ninriai  wliuh  hied  421*  munds  limn  hung  pmni  I  Mnealeil  ,u  in  i,!m 

2  *1  •MIM  in  laurel  pnml  2  \||  42'  pmieililes  wne  imnexplodmg.  le.  smuke  "i  dlum:  . . 

hiinilreil  nl  Ills'  munds  were  Ills'll  dining  ihe  d.n,  and  2'  were  lued  al  nighl.  using  shares 

5  in  '  I  lie  limit  uclivitv  involved  ilemuhl inns  ,u  tiling  point  t.  Ineated  al  soorilmalcs  4  .'Olio 
I  heie  were  1 0(1  d.n  I  line  explosions.  cash  nl  w  hie  h  s.|  nil  I  4  I  h  1 6  kg  I  nl  animumi  mn  I  lie  dm 
used  a  nonslandard  weapon  Mini  listed  in  I  able  2>  It  hied  I'  night  rounds  Imm  hung  pain  i  • 
pnml  I  Mnealeil  al  coordinates  ’'00(1.  2'0IMli.  using  charge  /ones  4  and  4  \||  munds  e > ; ■  i ■ ; . n. . 

I  40  mi  ahn\e  the  target  I  he  user  learned  that  this  weapon  tires  a  pmicctile  containing  Mi  -  in  . 
nl  explosive,  and  has  six  eharge  /ones  containing  I  2.  V4.  4  ’  4.  4  ami  12  1  !h  in  '4 

1  41.  4  I',  and  5  4U  kgi  ul  propellant  in  /ones  I  through  n.  respect  tv  elv .  .mil  that  it  had  a  t  : 
patter n  which  is  the  same  as  the  104  turn  scll-pmpelleil  hown/ci  l  M  1 02 ) 

Ihe  user  wants  to  generaie  a  set  nl  (  DM  contours  lor  this  set  <>|  il.it a  and  itav  m  >  , 
installation  diawn  on  them  Im  relerenie  In  ailihuun.  he  wants  an  milicahon  "I  Mu 
tildes  and  u  u  alii  ms 


(  reating  the  l  SI  R'S  Kl  \ 

/(  /  (  ,iiih 

liie  user  nhiains  an  lunimi  iiumhei  Ini  Ins  mn  lie  then  npes  a  set  ul  It  I  .aid'  w 
Ihe  rest  nl  Ihe  s.inis  in  Ills  dei  k 

li’put  l hlltl  ( 

Ihe  (its!  si/s  tu  m  nl  ills'  dei  k  is  inmpnsi'd  u|  the  mpul  ilala  i  aids  Ihe  use'  hi.  ...  a. 

operational  ilala  he  has  icicned  I  m  this  example,  iheie  wdl  he  Inm  si  is  nl  gun  up.  ,  n  i- 

pnml  .ants,  and  uuee  sels  nl  hung  pnml  i.iids 

I  able  s  *  in  s  provide  mlnimaiinii  Ini  ills'  In  si  i  luce  gun  npes  whuh  .pm  e 

wsapniis  m  ills'  example  Ills'  Iasi  weapon  is  nol  mi  Ihe  lisi.  siiue  u  is  nul  .  si.m.lani  a 
("re  ill.'  ii  s  s'  i  musl  .re.ile  Ills  nwn  weapon  slide  and  gun  n  pe  i.ud  Ini  n  loan  ;:>■  mini  . 
n  i  eix  ed  1  I  he  gun  tv  pc  i.inls  ale  slmw  n  m  I  igme  I  '  1  \  weapon  s  ode  m  si  i  w  is  ,  :  . .  .  i 

mm  inlumns  1  and  '  nl  t  hi  i  gun  n  pe  i.ud  itiim  Id1  Ihe  iesl  nl  ihe  mlnim.iiimi  w  n 
a  ppi  npn.ils  .  u!  u  mils  is  show  n  i  n  I  a  hie  '  \  '  was  pl.u  ed  in  ailumn  I  4  i.ud  (  1 1 1  ■ . 

Mist  gun  n  pc  aid  lulinwmg  ills'  guiilipe  .aids  falgel  p  ml  sards  1  I  l\<  .  1  a  '■  i  w- 

I  able  n  Shim  largi  I  pmnl  names  weie  ill. ale  up  in  In  min  Ihe  .lluialed  i"lui!in. 


I  wo  tv  pcs  i  'I  i  aids  ii,.-  .ism  >1  i.iii-il  \t  nh  iMi  h  lifine  in  >  1  u  I .  ■  •  f  >  ■  i „ 

na nv  niil  lo> .limn  ot  i!  .■  limit:  p,,mi  In  the  example.  slim  lenc.l  hung  [ ■  •  1 1 : 
mil'  i he  allocated  .  oMin’i'.s  Ihe  i  •cation  m|o:nt,tiio:i  w im  h.  w 
WCIO  ItpCil  into  til.'  .in",  i  < 'hupps  (  '.:l,|s  ut  !\pe  i  I'  ..  \  ,l.ii 

.olixilies  occumng  ,il  e.u  ii  hi  •■it’  pi, in:  I  .nh  I  I’  I  t.iul  titnsi  ace  i  s 

i  I’  2  mills  ,isM>t  uieil  will,  i  l«n  ,i,  mines  \\  hit.  h  diltei  mih  in  im  ,.l  il.n 
in  iits  ’  hui  w  n it. h  .im  !,l:"  i1  : '  :  ,tl,  ' i hi-i  tli-si  1 1 pi ioiis  m.r.  h,  ,  p,. ,!  ..  i  • 

■  'it  mui  in  'a h ts h  v.isv  p, ,  ...  inmts  will  ne  'lit-  sun;  nt  the  two  ,.'u 

h.iil  two  weapons  linin’  1 1 •  ■  1 1 1  1  : I  I1  raids  ttei"  letiuirod  to  clesctih  u  ■  i\ 
:  see  liuuie  I '  1  .lest  nlv.l  :'ic  sp.-,  i  ,•  wt'.tpon  'pun  o  pe  dSd'  1  I'  hie.  I  '  mid 
:si  ,md  no  il.it  rounds  'minus  2  I  'hi,  .null  4  >  I  ne  minimun;  t  h  nee  /one 
njvinium  charge  /one  ohmim,  -I  and  I.'i  .ire  .  .mil  4  lespeeiiceh  I  he 
target  point  1  I  IM  1  itoiumt’v  ''  dm. ugh  i  \li  r, Hinds  exploded  Inn  n  , 

'columns  '  I  h  t ,  mg  h  41  1  ;  he  ,  eel  pun: 


latP’-s  w  e; .  .  i  i ■  ■  - 
'  1  ‘  I  ‘t  i  d  It.'lfi-  ■ 

It:  in-'  •:  1  •  "I  ri, a 1 

1  ,t ,  .  ‘I  I '  ,  i ■ 

■'!■.■  s  I  '  !r  s'  l; 

1 1  oil: inns  .'•»  ,m.i  '  >  u:  I 
w..  ■ : ■ . , n  w.is  liie  !  up 
'f.  ahuxe  the  grni.’i-i 


(.iid  I  I1  ?b  lies,  1 1  he .!  ill  » i  mm  m,,tt.n  I  gun  tvpe  22 '  I  he  nunth--!  1,1  ••i.intts  chate  u  r.  ■■ 

t  ,i  i  tic  I  jtoi  ill  weu  Itped  m''  II'  '  .ippiopt  i.itc  U'liimils  In  .i.ldltlon  .1  I  w  ;is  l.p.'i!  m  the  . .  ,s 

,i!  huge!  Il.it:  i,4. min  sii'te  tin  .otinds  weit  noiseless,  le  .  smoke  -i  illumin.ilioi:  I  he  setond  In  t  % 

, ’i  >im  had  on  it  .me  ,u  :  ■  t  i ,  t  s,,  .  ml .  •  ne  I  I’  2  ivpe  t  .ini  v.as  re,|Uired  0  I’  2  c  *  I  h;s  mid  ,  lesc  i  ihe,i  th 
..tlixilies  ,>t  :!it  I  "  null  sell  no,:,  -.1  howp/ei  '  M  ;ti'»i  I  he  nunihei  o|  munds  r  shoots.  .h,n  t:e 

, 'ones  ,iiu)  t. n eel  point  were  it  pe.i  -  me  .ippo ipi i.ite  .damns 

I  he  "tilt  .it  1 1 x  'it  p  in  i ne  no.ni  •  w  .is  demuiilv,  m  \  !  s-lh  if.  kg 1  e\ plosive  eoi  iesp,,ntls  t  ,  ,  hat g-. 

/  ,pe  '  h>r  i he  si.ind.it,!  eun-f. pe  m!  which  Ims  been  c re.ited  lot  sm.ill  demoiiimn  (gun  npe  Id1  (  aid 
I  I’  2d  destiihed  the  deni, ditto;'  ■  nnhei  ,4  lounds  .mil  the  minimum  .mil  inaxr"  charge  /ones 

weie  it  ped  ini, 1  '.he  ippi  'pi'i.ile  t  o,  I  he  l.aget  point  which  was  lelt  hlank.  a:>  e  T  in  ."iumr, 

■h  signified  in  omnithret  '.tonal  muse  'he  firing  point  <  mis  I  I’  2b.  I  I’- 2c.  and  I  !'  2d  .41  h.i-.i  "  in 
•. ,'tlvinri  i .  since  the\  wete  the  Iasi  raids  .issoei.itetl  with  eaei'  limn:  point 

I  he  input  data  :i  ■!  'iie  ,  let  k  consisted  ,4  tlie  gun-ixpc.  tat  get  pom;  and  tinng  pom: 

,!etin:t'on  turds 


Module  (  ards 

I  he  setond  ".oil  ,  4  ''i.  ■  1 1  k  . ,  :  . i sled  ■  4  tilt  module  sards  wh«  n  iell  :.v.  ■itip.i',  ■  w  : 
"nisi  ,1"  wild  :he  :,pu!  Oil.,  I1  his  .sample  I  he  data  weir  chocked  and  setei.d  p.  |Vs  o'  pio's  ,e 

gene' .tied  I  he  hi  si  ploi  'I  .guie  he  had  an  ouiluie  "I  !  he  installation  with  i.iicel  and  M",  tig  p, , :  i ,  s 

iila'  k e,:  along  with  the  <  DM  •  ■■ntoti's  Im  ! lie  ilea  I  he  second  pi, a  1 1  ig me  I  ’  i  had  'he  installali,"' 
niiiiie  ,m,l  a  noise  densm  p:,,|  ,  s,  1 1  ,  e  i  mil 

Ml  gii.l  t  o,  i  diii. ik  s  ne  git  en  hi  meiiit  ur.i.s  to  the  tirsi  t  .,ol  'Nil  i  >  m  ist  ton:  i  :•  : 

spe.  i  lit  at  i,  ,|i  Ml  II  K  S  Nit1  i  \|  \  I’  j  t  .mi  m  t .  ,k  es  the  M  M1  m,  ,du  I  e  w  ’  \  i .  ,  ne,  k.  !  lit'  j  ,  i  id 

pro,.|,.e"s  einss  p-let-'iiie  i.d'i  ■■  I  he  MM'  2  t  ard  has  a  I  m  columns  I  'ha, ugh  '  a  ,,.iO'lrt,'.  •• 

lhe  trossrele'i-UKed  hd’.t-s  I  !  ,'unthet  ol  ,lats  •  hti  is  iWctcd  "ti  :i>e  M  M’  -  .aol  I  MM'  * 

,s  sel  io  "i  1 1  and  M  \l*  '  ,s  s  2  ''II.  since  ihe  ,osl  is  n, ■ i  ,4  mtei.  a  !.,i  ih:s  mi  I  he  l!(  d  -x !  is 

module  must  he  .•  t , ,  k  -  l  "cl, a,,  most  ,,|  the  othei  modules  tan  he  mlci  ,!  lias  :s  u . ,  mi  pi  i  s  tie . :  : 

the  HI )  S  I  ...i’ll  Id  u.pes  ,  4  the  lowet  Iel1  hand  tornei  '4  ihe  rcci.ingul.it  .uea  under  consider.! 

don.-, re  Mnno.K  the  appe  uc’lii  ,,1’c's  ,irc  oimiii  Pit  khi  I  Iv.-se  x  .dues  .ne  enn  -'"d  .  ,ti  ,  aids  lilts  2  i 

HDS  .  lespetMtelt 

I  h  H  \S I  m,  „ he •  ■  i :  s,.-  !  ! o  pi ,  .dm  e  an  ■',■!'  he  - usi.ill.d  i,  hi  I ,-  t i, o  x  unp,e  tie.  ,st '  ,  .s. 

wanted  a  iettisti.it!> -n  "  e>  '  •  i  on  lie  plot  ■* ' '  ilia;  it  lolllil  e.tsilc  he  ,  >\  el  laid  on  a  ",.,p  o'  o  e  •' 

Ihe  |(\SI  m, , dvik  :  -  "eked  .elh  die  H  \SI  •  ,  iol  Ihe  hoti/ontal  teg, span,  a-  nne  -s  ,t,  hui  I  ■' 

>h  l(  \S|  ..  and  It  \M  2h..rds  In-  sl.u  ,  '  >i,inni  '  :  ■  I  B  \*x|  'l-  ,;es  j 

"  segment  (  ards  l(  Vsl  2  '  .I  H  \s|  2,1  ileltne  'he  teitu.i  -eisii.ii  ■  h  \M  t.e  h  U  xkl 

'  ■  ,g t  It  \ S I  2 1  ii"1 1 "e  ' 1 '.  'Me  . .  niilime  S . ,  ,  ■  if i e  1 1 "i  urn,"'  :  h,  a  a  il.  iiio,  mI.o  : 

■  -e  del  ,  mu  !*■-.-  !.;s'  'HV'd  d1  ,.n,l  nei'ils  ,,  '  m  ,  oiimin  ,  '  "..hi.iie  "e  en  '  'e  da. 

H  \  Nt  ad  in.!.,  a  •  e  pogi  '  ha'  :  he  I  e  is  no  mor  input  '  '  the  B  \S|  r  ,  „ !  a  i, 
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The  FORMA  and  PUDDLE  CiRII)  modules  must  be  included  to  produce  a  contour  FORMA 
must  precede  PUDDLF  CiRII),  since  PUDDLE  CiRU)  uses  the  output  from  FORMA.  A  I  RMA- 1 
card  is  used  to  invoke  the  FORMA  module  "MAX"  is  chosen  as  the  parameter  on  the  FRMA-2  card, 
since  the  user  would  like  to  investigate  the  worst  case  of  his  operations  The  number  of  days  <  TO r  is 
typed  on  the  I  RMA-3  card.  PUDDLF  CiRII)  may  now  be  invoked  with  the  PCiRD-l  card  The  closest 
city  (both  geographically  and  meteorologically)  to  the  installation  "SHOW"  is  Midland,  TX  The  inver¬ 
sion  factors  65  8,  l\5,  and  27.9  are  found  in  Table  18.  These  values  are  entered  into  columns  I 
through  10,  II  through  20,  and  21  through  30  on  card  PCiRD-2  The  grid  si/e  chosen  is  2000  m 
(columns  31  through  40,  card  PGRD-2)  The  SCATTER  module,  which  is  invoked  with  an  SC  I  - 1 
i  card,  generates  a  representation  of  the  noise  density  by  drawing  dots  in  proportion  to  the  number  of 

operations.  All  day  a  id  night  firing  from  both  tiring  and  target  points  will  be  considered  Thus.  "'I." 
"F."  and  "B"  are  typed  in  columns  I,  2,  and  3,  respectively,  of  card  SCT-2.  A  multiplier  of  "2"  is  used 
to  help  represent  the  operations  visually  (columns  61  through  70,  card  SCT-2).  The  number  of  davs 
(30)  is  typed  on  the  SCT-3  card 

Ihe  LOC  ATOR  module  is  invoked  with  LOO- 1  card.  It  uses  "0"  and  "X"  to  mark  the  locations  oi 
the  tiring  and  target  points,  respectively,  on  the  plot,  in  the  example,  the  user  wanted  both  types  o! 
points  marked,  so  "ALL"  was  entered  on  card  LOC-2. 

The  lirst  PLOT  invoked  with  the  PLT-la  card  uses  output  from  the  PlIDDLF  CiRII),  LOCATOR, 
and  BASF  modules  This  is  specified  by  the  “I"  placed  in  columns  I.  2.  and  4  of  card  PL  I -2a.  The 
user  wanted  the  scale  to  be  1:50000,  and  contours  to  be  drawn  from  55  to  75  dB  in  5-dB  increments 
Since  those  are  the  default  values  for  these  specifications  on  the  PLT-3a  card,  the  columns  can  be  left 
blank  Columns  16  through  19  of  card  PLT-3a  show  that  a  0.3  magnification  will  be  used  (this  is  done 
for  reproduction  purposes)  No  labeling  is  to  be  done,  so  cards  PLT-4  and  PL  I  5  arc  omitted  The 
in  column  80  of  card  PLT-6a  indicates  that  the  first  plot  is  completed. 

The  second  plot,  invoked  with  the  PLT-lb  card,  uses  output  from  the  SCATTER  and  BASF 
I  modules,  and  is  specified  by  the  "I"  typed  in  columns  3  and  4  of  card  PLT-2b.  The  user  wanted  the 

resultant  drawing  to  be  the  same  size  as  the  first  plot,  so  the  specifications  on  the  PLT-3b  card  were  the 
same  as  those  used  on  the  PLT-3a  card  Again,  there  were  no  labels  to  be  printed,  so  the  PLT-4  and 
PLT-5  cards  were  omitted.  The  PLT-6b  card  signified  that  the  second  plot  was  completed. 

The  STOPP  module,  which  is  invoked  with  the  STP-1  card,  indicates  that  the  user  has  finished 
providing  instructions  for  that  run  The  USER'S  RUN  consists  of  the  JCL..  input  data,  and  module- 
cards,  respectively,  separated  by  the  "789"  cards.  A  final  card,  which  has  a  6789  typed  in  the  lirst 
column,  signifies  the  end  of  information  to  the  computer. 


Output  Received 

The  user  received  several  pages  of  site-dependent  information  from  the  computer  at  the  begin¬ 
ning  and  end  of  his  output  These  pages,  which  may  include  local  Automated  Data  Processing  (ADI*) 
announcements  and  billing  information,  are  not  shown  here,  since  this  report  is  concerned  only  with 
the  Blast  Noise  Prediction  program  The  user’s  output  is  shown  as  Figure  18 

The  first  page  of  output  (page  A)  tells  the  user  the  units  of  his  coordinates  Note  that 
height/depth  information  is  always  in  feet  This  output  was  generated  by  the  NFI  - 1  card 

The  next  module  is  MAP  Since  the  user  in  the  example  requested  that  the  data  be  listed,  they 
were  printed  out  on  pages  B,  C,  and  I)  The  gun-type  cards  were  listed  on  page  B  The  warning  (not 
necessarily  an  error)  on  page  B  was  generated,  since  two  of  the  charges  were  greater  than  50  lb  (20  kgL 
In  this  example,  it  is  not  an  error,  since  the  user  did  want  70  and  90  lb  (28  and  36  kg)  for  charge  zones 
9  and  10  of  gun  type  10  Page  C  lists  the  target  points;  page  D  lists  the  liring-point  information  and 
gives  the  total  number  of  errors  and  warnings  found  in  the  input  data. 

Page  I  summarizes  the  input  data  read,  showing  how  many  gun-type,  target,  anil  tiring  point  cards 
were  read  It  provides  statistics  on  Ihe  number  of  total  firings  and  the  number  of  firings  per  day  lor 
both  day  and  night  Charge  information  about  minimum  and  maximum  charge  zones  and  weight  are 
also  given  The  average  weight  of  firings  is  given  in  pounds,  and  the  maximum  height  and  depth  are 
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given  in  feel  The  maximum  ami  minimum  values  lor  coordinates  read  are  given,  along  with  ihe  coor¬ 
dinate  pair  in  which  each  occurs  The  final  item  on  Page  1  is  the  number  ol  points  resulting  from  the 
grid  size  specified  in  MAI’ 

Pages  l\  Cl,  II,  and  I  are  the  cross-reference  tables  requested  on  the  MAP- 2  card  Ihe  first 
cross-reference  table  (targets  by  tiring  points)  provides  the  average  number  ol  rounds  tired  by  day  lor 
each  target  and  firing  point  combination.  The  second  table  lists  targets  by  gun  type  and  provides  the 
average  total  weight  exploding  at  each  target  for  each  gun  type  The  third  table  provides  the  same 
information  as  the  second  table,  but  in  a  different  order  --  gun  types  by  targets  The  last  table  lists  gun 
types  by  tiring  point,  giving  the  average  daily  charge  weight  of  each  combination.  Page  I  also  lists  the 
amount  of  time  that  the  computer  spent  on  the  MAP  module. 

Page  J  gives  the  information  for  the  BOUNDS  module,  including  the  maximum  and  minimum 
coordinates  and  the  amount  of  time  spent  by  the  computer  in  this  module. 

The  BASE  module  output  on  page  K  shows  the  start  and  end  coordinates  for  the  lines  to  be 
drawn.  It  informs  the  user  when  a  new  figure  is  started  and  how  much  time  the  computer  spent  in  this 
module 

Page  I  lists  the  FORMA  module  output,  first,  it  informs  the  user  which  charge  averaging  tech¬ 
nique  was  used  It  lists  the  number  of  days  for  the  data  base,  as  well  as  the  number  of  unique  noise 
sources,  including  the  number  of  unique  explosion  types,  i.e..  unique  combinations  of  height/depth, 
weight,  location,  and  weapon  types  All  omnidirectional  noise  sources,  i.e  .  demolitions  and  projectile 
explosions,  arc  classified  as  the  same  type  for  the  above  statistic,  the  average  number  of  rounds  fired 
per  day  and  night  is  given  In  MAP.  the  number  of  explosions  was  given,  which  is  always  greater  than 
or  equal  to  the  number  ol  rounds  Ihe  amount  of  time  spent  in  FORMA  is  the  last  piece  of  informa- 
lion  provided 

Page  M  --  the  first  page  ol  the  PtlDDFF  GRID  output  --  tells  the  user  what  the  start  and  slop 
coordinates  used  by  this  module  arc  In  this  example,  the  limits  had  to  be  changed,  since  they  were 
not  an  integral  multiple  of  the  grid  si/e  chosen  The  new  units  are  listed,  along  with  a  warning  specify¬ 
ing  that  they  were  changed.  The  weather  factors  are  listed,  and  PUDDLE  GRID  specifies  that  both  day 
and  night  values  are  used  in  calculations.  The  grid  size  is  also  provided.  A  table  of  values  is  listed  by 
coordinates  in  increments  of  grid  size  This  table  is  pages  N  and  O.  The  amount  ol  time  spent  in 
PUDDLE  GRID  is  the  last  item  printed. 

Page  P  lists  the  SC  ATTER  module's  output,  followed  by  the  condition  under  which  the  scatter- 
gram  is  produced,  i.e..  duy/mght/both  target/ firing  point/gun  type.  The  limits  of  the  scattergram  are 
given  next  The  multiplier,  standard  deviation,  and  number  of  days  are  listed  next,  followed  by  a  sum¬ 
mary  of  what  will  be  plotted,  which  tells  how  many  dots  will  be  plotted  for  both  Ihe  tiring  points  anil 
target  points.  The  amount  of  time  spent  in  SCATTER  ts  the  last  item  printed 

The  LOCATOR  module  output  provides  the  options  requested  first  (page  Q).  i.e  ,  target/firing 
points,  name,  location  Next,  the  size  and  angle  of  the  characters  to  be  plotted  are  given,  followed  by  a 
listing  of  the  targets  and  lirmg  points  and  (he  amount  of  time  spent  in  this  module 

Pages  R  and  S  give  the  PLOT  output  for  plots  1  and  2.  respectively.  The  first  plot  (page  R>  lists 
the  file  name  used  by  the  system  and  the  date  and  lime  that  the  file  was  produced  This  information  is 
also  drawn  on  the  plot  itself  For  this  plot,  contours  were  drawn  with  a  base  outline,  and  the  tiring 
point  and  target  points  were  overlaid.  A  warning  is  given  about  the  bounds  since  PUDDLE  GRID 
modified  them.  Values  used  by  PLOT  for  its  various  parameters  are  listed  The  values  having  a  are 
equal  to  delault  values  If  anv  text  cards  had  been  included,  they  would  have  been  listed  next  (see 
Table  13,  PLT-4  and  PLT-5) 

F  inally,  information  concerning  the  physical  plot  is  given,  including  the  size,  how  many  units  (as 
specified  by  the  NEE- 1  card)  1  in.  (25.4  mm)  equals,  and  how  many  sections  of  plotter  paper  will  be 
needed  The  last  piece  of  information  is  the  amount  of  time  spent  in  that  module 

The  second  plot  uses  information  from  the  BASE  and  SCATTER  modules,  and  provides  the  same 
type  of  information  given  in  the  first  plot. 
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The  final  page  (page  T)  gives  the  STOPP  module's  output,  which  states  that  the  internally  stored 
information  is  ready  to  be  plotted. 

Figures  16  and  17  arc  the  plots  produced  by  this  run. 
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Figtir.  1 5.  (Corn'd) 
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Figure  18  Primed  ouipui  from  the  Blast  Noise  Prediction  computer  program 
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Figure  18.  (Cont'd) 


IIS 


FOLLOWING  FILES  »£PE  KEGtHSTEn 


NAS*PLOT  INPUT  FILE  COMPLETED 


5  (  MX  l  1  ..VI  ION  OK  ('l)Nl. 


lienrral 

Noise  travels  some  distance  from  us  point  of  origin  (source!  before  dissipating  therefore,  to 
accurately  evaluate  the  noise  produced  at  a  point,  it  is  necessary  to  determine  the  level  of  sound  pro¬ 
duced  in  the  entire  area  surrounding  its  origin  I  he  si/e  of  the  area  around  a  noise-producing  source 
which  must  be  evaluated  depends  on  the  initial  energy  of  the  noise,  i  e  .  a  low-energy  noise  will  ailed  a 
smaller  area  than  a  high -energy  noise 

1  he  Blast  Noise  Prediction  piogiam  can  evaluate  the  noise  level  of  sound  produced  in  an  area 
around  a  noise-source  and  uses  the  ('I)NI  m  asure  to  quantify  these  noise  level  units  in  decibels  I  he 
capability  to  quantify  noise  produced  at  a  source  is  of  particular  value  to  Army  planners  who  must 
evaluate  and  predict  community  response  to  the  noise-producing  activities  of  Army  installations  fo 
create  ('ONI.  values,  the  Blast  Noise  Prediction  program  uses  a  series  of  calculations  which  rely  on  a 
specific  set  of  formulas  and  tables  Ihese  formulas  incorporate  data  which  must  be  provided  by  the 
user:  therefore,  raw  noise-source  data  must  be  converted  into  a  form  suitable  for  submission  to  the 
computer  Once  the  raw  data  have  been  properly  compiled,  they  can  be  turned  over  to  the  computer 
for  processing 

The  formulas  require  several  user-supplied  specifications: 

1.  The  number  and  times  of  rounds  (blasts)  occurring  during  the  day  and  night  A  penalty  of  10 
dB  is  applied  to  night  operations  (2200  and  0700  hours). 

2  The  locations  of  both  the  firing  point  and  the  target  point. 

3  Weather  information  for  the  region  being  surveyed. 

In  addition,  the  user  must  specify  the  boundary  coordinates  for  his  area  of  interest  and  tell  the 
Blast  Noise  Prediction  program  into  what  si/e  blocks  he  wants  the  area  to  be  broken  up  into  for  compu¬ 
tational  purposes  The  program  uses  this  information  to  divide  the  user's  area  into  a  grid  of  points,  i  e  . 
a  matrix  of  X  and  V  coordinates  I  ach  of  ihese  points  is  a  given  distance  away  from  the  noise  source 
being  evaluated  since  the  calculations  for  the  noise  level  incorporate  distance  The  Blast  Noise  Predic¬ 
tion  program  (hen  calculates  the  noise  level  of  each  source  at  each  given  point  This  calculation  is 
repealed  for  each  point  The  values  are  stored  and  printed  out  by  coordinates,  anti  are  used  (at  user 
discretion)  to  produce  a  reference  table  of  the  noise  level  at  each  given  point  The  user  can  also 
request  the  program  to  generate  a  paper  plot  showing  the  contours  of  the  noise  levels  in  the  area 
around  the  source (s)  being  evaluated  The  program  creates  these  contours  by  joining  points  hav  ing  the 
same  noise-level  values  (The  user,  however,  must  first  tell  the  program  which  levels  he  wants  plotted, 
eg.  55  to  75  dB  every  5  dB  The  user  can  also  request  an  outline  of  the  installation  or  other  relevant 
region  This  additional  information  on  the  plot  can  serve  as  a  visual  reference  for  the  noise  levels.! 
finally,  these  contours  are  used  to  predict  the  noise  impact  of  Army  artillery,  armor,  and  demolition 
activities. ' 

(he  information  tables  produced  by  the  TABCiKN  portion  of  the  Blast  Noise  Prediction  program 
provide  a  listing  of  decibel  values  for  distances  away  from  a  blast  produced  by  a  5-lb  charge  (See  Table 
20! 

I  he  background  on  the  information  which  Table  20  provides  rests  on  theory  for  sound  propaga¬ 
tion  in  the  atmosphere  '  The  speed  ol  sound  is  a  function  of  both  wind  and  temperature,  as  these  con¬ 
ditions  change  with  altitude,  sound  waves  are  refracted  or  focused 

I  igures  I1)  through  22  illustrate  four  simple  cases  of  this  phenomenon  (l>  a  negative  sound 
velocity  gradient.  (2)  a  positive  sound  velocity  gradient.  (3)  a  positive  sound  velocity  gradient  which 
changes  to  a  more  sharply  positive  velocity  gradient,  and  (4)  a  negative  gradient  followed  by  a  positive 
gradient  at  a  higher  altitude 
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In  Case  I.  sound  k  retracted  upward.  producing  noise  levels  on  ihe  ground  lower  than  those  pro¬ 
duced  under  uniform  velocity  or  /ero  gradient  conditions  for  Case  2,  sound  rays  are  refracted  down¬ 
ward.  and  the  sound  intensity  on  the  ground  is  somewhat  greater  than  that  under  uniform  velocity  gra¬ 
dient  conditions  With  comhnuiions  of  these  gradients,  sound  rays  can  travel  over  different  paths  and 
still  arrive  at  an  observation  point  simultaneously  to  produce  a  focus  In  Case  3,  separate  groups  of 
sound  rays  are  created  by  two  positive  gradients  --  the  upper  gradient  is  stronger  than  the  lower.  A 
a e  i k  locus,  labeled  I  is  created  at  the  points  where  both  groups  meet  at  the  surface  In  Case  4,  sound 
is  retracted  upwaru  in  the  lowei  negative  gradient  and  downward  m  the  upper  positive  gradient.  The 
result  is  an  mi.ie.ise  nl  n.  ise  levels  at  the  sharp  locus  in  the  region  labeled  F.  and  a  reduction  of  noise 
leve.s  m  tire  silent  /one  Pet  ween  I  and  the  blast  site 

Ihe  probuhditv  ol  < .blaming  given  amplitudes  at  various  distances  is  a  key  statistic  required  for 
n.  .se-impaet  piedivuon  Amplitude  distributions  have  been  created  based  on  CL’RL.  blast  data.  Figure 
Z.t  shows  a  sample  o|  sir. n  a  distribution  Each  such  distribution  is  subdivided  into  four  regions.  The 
energy  averages  of  the  measured  blasts  within  each  region  are  calculated  and  plotted  as  a  function  of 
distance  to  produce  the  amplitude  vs  distance  curves  (f  igures  24  and  25).  The  percentage  of  blasts 
'virig  in  each  range  can  be  deietmmed  tor  each  distribution  and  then  related  to  distance,  and  an  expla¬ 
nation  developed  lo  rehiu  the  si. cashes  to  env ironmental  (e.g..  atmospheric)  conditions. 

’these  regains  tn>m  highest  to  lowest,  are  culled  FOCUS,  BASE,  NEGATIVF2,  and  EXCESS 
NFC.  \  f  I \  I  In  addition  the  imes  separating  the  regions  are  called  MEAN  to  distinguish  the  arith¬ 
metic  mean  from  the  line  a',  the  top  ol  the  region,  which  is  labeled  MAX,  and  the  line  at  the  bottom  of 
the  region,  labeled  MIN  li  .an  be  seen  that  FOCUS  MIN  and  BASE  MAX  are  the  same  line,  i.e.,  the 
line  between  I  O(  I  S  Mf  W  and  BASF.  MEAN  Thus,  there  are  nine  separate  lines  to  be  concerned 
with 

Statistics  obtained  I  mm  blast  data  are  based  on  a  5-lb  charge  fired  during  the  day  with  atmospheric- 
conditions  considered  to  be  standard  inversion  factors.*  Deviations  from  these  basic  conditions  are 
accounted  for  by  corrections  added  during  the  calculations. 


I  nits 


The  amplitude  is  given  in  decibels  and  defined  as 

10  log,„ 


(Eq  1] 


where 

P  =  reference  pressure  of  20/c Pa 
P  =  pressure  in  Pascals. 


Ihe  distance  between  a  noise  source  and  the  point  at  which  its  noise  level  is  to  be  calculated  using  the 
X  and  Y  coordinates  read  from  a  map  is  determined  as  follows: 


distance  — 


(  v,  --  \  t  +  <  i 


lEq  2] 


where 


( x  | ,  v  j  i  -•  coordinates  of  the  point 
< x .  >  7  ’  —  cootdinates  of  the  source 

II  the  map  coordinates  are  in  feet,  they  can  be  transformed  to  metric  units  by  the  conversion  1 
ft  -  0.504k  m.  !  mile  IMP)  m 


•litn-^.l  fmm  ihe  wu.ifhut  cnruliitnns  .n  Ion  I  cnnaril  W  <  *i  m.  I  M(> 


1  Night  (.unci lion  il  limits  are  at  night,  add  a  10  dlf  penaltv  lo  compensate  Im  iitcteased 
human  scnsti  i  v 1 1 \  to  noise  occurring  at  night 

2  Charge  si/e  correction  -  The  difference  between  a  Sib  open  air  explosion  and  the  blast  to  be 
predicted  must  be  found  II  the  blast  is  not  created  by  a  weapon,  but  is  the  result  ol  an  omnidirectional 
explosion,  then  figure  2b  is  used  II  it  is  a  weapon,  then  the  following  equation  is  used 

(  luirvc  mrnclion  -t  +  /f  *  login  I  H  *  l(>)  -ICC  I  l‘)  Il  q  5| 

w  here 

A.  H,  and  W  Ci  are  lound  in  I  able  4 
W  is  the  weight  of  the  explosive  in  pounds 

2  Height  correction  the  height  or  ground  correction  is  used  to  compensate  lor  the  attenuating 
effects  ot  the  earth  on  sound  wave  propagation  tor  explosions  occurring  above  or  below  the  ground 

a  It  height  >  t>  then  ground  correction  -  0  dll 

h  II  ln'i.vtu  ■  (I,  ih'piti  Jitwhi.  ||  q  4| 

l c/w/'.ec  sect 

w  here 

height  is  in  feet 
charge  size  is  m  pounds 
It  2  24  depth  >  0  then 

(iniuihl  o’lrmion  =  [lq  5] 

-  I  aba 

It  depth  >  2  25.  then 


(initiml  i  iirm  lion 


I  ilc/n/i )  t  I  7.4b ) 
1  I  454 


IU  <«l 


4  (iun  angle  correction  --  I  he  sound  produced  bv  a  round  tired  by  a  weapon  has  a  directivity 
pattern  associated  with  it  as  a  result  of  the  physical  characteristics  of  the  weapon;  noise  produced  bv  a 
demolition  blast,  however,  is  omnidirectional  Therefore,  a  correction  factor  must  be  added  to  account 
tor  directivity  I  his  factoi  incorporates  the  angle  between  the  direction  in  which  the  weapon  muzzle  is 
pointed  and  the  pom.  at  which  the  calculation  is  being  made  (figure  27)  The  correction  factor  can 
be  lound  bv  looking  it  up  in  I  able  4  lot  the  appropriate  gun  type  and  closest  angle,  eg.  am  angle 
between  Is  and  4s  1  would  be  included  under  "50  "  in  the  table  I  here  are  still  other  variables  to  con¬ 
sider.  but  their  effects  are  considered  further  on  in  the  calculations 


5  Sound-f  nergy  (exposure 

\t  this  stage,  a  table  ol  all  the  corrected  decibel  values  should  be  made  However,  helore  the 
arithmetic  operations  (addition  or  subtraction'  can  be  performed,  the  decibel  values  must  be 
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'  It  linn' 


I  Data  Needed 


delore  proceeding  with  the  calculations.  the  following  set  of  data  must  be  readily  available 

1  Weapon  \  pc 

2  Distance  'in  meters i  Iront  the  noise  source  at  which  the  decibel  level  is  to  be  calculated 

'  I  he  time  .1  tiring,  i  e  during  the  clay  (0700  to  2200  hours)  or  night  (2200  to  0700  hours) 
1  Weight  ol  evpiosuc'-  in  pounds  (charge  si/e  or  zone) 

Height  above  or  below  ground  'in  leet)  of  the  explosion 
(■  It  a  •weapon  the  uneie  of  tire  in  relation  to  the  point  of  calculation 
I  in  ersioit  tact'  u  s  lot 
a.  Suit  as  e 

h  I  to  s|)(  i  rn 
v  i  to  rill  id  m 
•s  Numhei  ot  lounds  Sued 

')  Numhei  ot  d.os  1 1 >i  which  data  were  collected. 


II.  Blast  Amplitudes 

lo  find  the  appropriate  (  weighted  decibel  values  in  the  tables  produced  by  TABGEN.  the  follow¬ 
ing  calculations  must  be  made  100  log|(,  (distance  in  meters)  -  190  =  position  in  table  counting 
across  from  left  to  right  values  for 

1  I  ocus  MAX 

2  Incus  MEAN 
.1  Base  MAX 

4  Base  ME  AN 

5  Negative  MAX 

'■  Negative  XII  \N 

Excess  Negative  XI  A  X 
s  I  xcess  Negative  ME  AN 
4  1  \sess  Negative  MIN 

I  he  values  listed  above  must  be  taken  from  Table  20.  The  user  must  be  sure  to  choose  either  the  day 
i  •  night  tables,  depending  on  the  data 


III  Percentages 

The  next  set  ■  >(  values  required  are  the  percentages  which  are  found  in  the  same  position  in  the 
tables  as  that  e.il>  uluted  for  (he  decibel  values.  There  are  four  numbers,  one  lor  each  of  the  regions 
TO(  1  X  BAS!  NICiAflXE.  and  EXCESS  NEGATIVE:  these  numbers  are  also  differentiated  as  to 

cl •  •. s  ■  >r  night 

IV  .  (  orrection  factors 

Alter  the  preceding  initial  values  are  obtained,  a  series  ol  decibel  correction  factors  are  added  to 
mem.  so  that  thev  correspond  to  the  given  data  These  factors  are  a  result  of  weapon  type,  charge  si/e. 
right,  height  above  or  below  ground,  and  angle  of  gun  with  respect  to  the  receiver  (point  of  calcula- 
■  win )  Alter  all  the  coriection  factors  have  been  calculated,  they  are  added  together  and  then  added  to 
the  numhei  ol  decibels  lounii  initially  I  hey  are 
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lianslormcd  hack  (o  sound  exposure  in  energy  Only  levels  .ihove  XS  cl H  arc  lo  he  used  in  calculating 
the  lol.il  SI  I  *  I  here  .ire  lour  separate  crises  which  can  he  used  lor  crileul.iling  ihe  snuiul  exposing, 
rle  pending  on  the  magnitude  of  i  he  values  in  ihe  table  Inch  region,  IO(  t  IS.  HAS  I  .  N|  ( i  A  1 1\  I  ,  and 
I  \C TSS  \l  (i  \  I  IVI  is  eonsulered  separately  Before  converting  decibel  values  to  energy,  the  user 
must  first  determine  whether  the  corrected  values  for  each  region  are  greater  than  or  equal  to  -t  Xs  dB 

I  et 

I  -  Mean  Mm  llq  7I 


(  --  Max  Mean  1 1  q  X| 


4  14.1(10"'  II  ( 

A  ''  '  '  i 

I  4  344(1  10  '") 

(  ase  I  Max  ■’  85?  No.  Mean  '  85?  No  \hn  -2  85?  No. 

Sound  l:\po.xiire  =  SI:  -  0 

(  ase  11  Max  s  Xs  1  >cs.  Mean  >  XS"  No  Mm  85?  No. 

1.373  v  KV' 

''  i  K  I  +  <  » 

\bix  S' 

/.=  10  1 


II  q  -I | 

1 1  q  ml 

ll  M  111 

II  q  i:l 


II  q  131 

Il.q  14] 

llq  151 
llq  I  hi 


SI  M  1,1 


llq  PI 


,  ,  I-  .  I  .  •  it.  <  .  .•  1 1  ft  it 1  •  ■  •  i  •  If)  .  ■  1 1  r  >  i'  litr  mi  i  >i<sl  K  •  mil  |in  >nu  i  1 1.  Ml  ii  **  \sv  mM\  1  <  1 1  \  lili  \  1  (  s\  •.  t  "  icil  trtiiHti'v 

t.  •>..(.  t  :t  I,.-  I  .  /%,.-•  r. ;>’.■■■■  .  /,  \.„v,  n:,  ,y  |  \|  -  Xl>«  '  \|t  I  . -I  v  M  'llll.il  •  \l  \|  ,n. 

| 1  . 1 . 1 1 .  •  • :  (  \  \  \  |  \ (  >  I1  ■>  i »  <  i )  |.  it : iMf  "is  .  •!  '  It.  \ it  I  <  'in-  \nm  .1  ml  i lit  N.i\  \  I  Inn-,  I  '*  n  I  ’ . * 
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C  .i'O  IV'  Max  -i  X5  ’  I \fcati  i#  R>>  lev.  t/i'/i  ^  K5*  fes. 

,S7:  =  10 


lEq  18] 


VI.  Percentage  Correction  Factors 

I  nc  tables  it  gated  hv  TABGI  N  .ire  under  the  conditions  ol  standard  percent/tcmperature  inver¬ 
sion  (actors  ’  t  hese  arc  "'4  2  percent  at  ground  level;  8  6  percent  at  0  to  500  m.  and  18  67  percent  at  0 
to  7000  ni  It  these  values  differ  for  the  area  under  consideration,  the  percentage  values  found  in 
1' ABC i I  N  arc  muddied 

PCI  "  ground  or  surface  inversion  factor 
PC  2  ---  0  ti.  'Oil  m 
PC .7  0  to  700(1  m 


it  i  Vo 


„  PC  I  +  PC  2 

R“"° '  - -JiT— 


It  night,  and  distance  between  source  and  point  V  2  miles 

„  «"l 

Ratio  R  I  =  - 

/4. 1 


It  night,  and  distance  >  10  miles 


-  mbr  * m 


It  night,  and  2  C  distance  <  10 


„  R  2  R 1  ,  ,  n  I  distance  >  ,  „ 

Ratio  -  —  -  ,  -  Log  10  - - - miles  +  R , 


(Hq  10] 


IHq  20] 


lEq  21] 


lEq  22] 


w  here 

distance  is  in  miles 

The  percentages  taken  from  the  day  or  night  percentage  vs  distance/curves  are  identified  as  fol¬ 
lows 

I  '  FOCUS 

N  -  l'..  NEGATIVE 

B  -  '<  BASE 

EN  =  EXCESS  NEG  ATIVE 

/  I  =  tie h  FOCUS  /actor  =  F  x  ratio  |Eq  2.7] 

R  I  —  new  BASF  factor  —  B  x  ratio  |Eq  24] 

A  =  ( B-  B\)  +  ( /  /  ! )  lEq  25] 

U .  a.iofi  in  iMufctw  \  f«  r  c  fen.  'his  {ir<f{idfi  ni  the  ptc.il  tci'-cr  hi  mehttlmp  hath  lumpci  .tlutu  .itui  wind  cHoiIn 
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IS  1 


VI  -=  new  XECi.A'EH'E  /actor  = 


new  EXCESS  SEC  it  II 1  E  /actor  - 


+  A  +■  ,V  if  <  0  -0  |Fq  26 1 

.V-f  r.N 

-,S,.k.  V  A  +  EX  .  if  <  0  =  0  ll'.q  27| 
X  f  EX 


VII.  Sound-F.xposure  Total 

-1  lota  I 

At  this  point,  the  sound-exposure  values  lor  each  region  FOCUS.  BASF.  NFCiATIVF.  and 
I  \(  TSS  M  ( i  A  II V  I  found  in  Section  V  are  multiplied  by  the  corresponding  percentages  found  in  Sec¬ 
tion  VI  I  he  four  resulting  numbers  are  then  summed  to  determine  the  total  sound  exposure. 

SE,  =  SE ,  +  SE„  +  S/.\  +  SEj  \  II  q  2X| 


where 

SI  -  SOUND  I  XPOSURF  *  PFR(  FNTACiF 
I  -  TOTAL. 

F  =  KK'US 
B  =  BASF 
N  =  NFXiATIVF 

I  N  =  FXCFSS  NFCiATIVF 
H  Rou  nils 

C  alculation  thus  far  has  been  one  round  per  day  or  night  This  is  the  stage  at  which  calculations 
include  more  than  one  round,  if  necessary  Multiple  rounds  are  accounted  for  by  dividing  the  total 
number  of  rounds  from  a  given  source  by  the  total  length  of  lime  ( in  days)  over  which  firing  was  aver¬ 
aged  to  obtain  a  single  value  for  number  of  rounds  per  day  This  value  is  then  multiplied  by  the  total 
sound  exposure  calculated  from  that  one  source  to  the  point 


SE\i  i 


V/., J  (number  o/  rounds) 
( day  • 


ll  q  2^1 


where 

S*  N|  W  sound  exposure  for  specified  conditions 
SI  j  -  sound  exposure  total  from  Fq  2X. 

the  sound  exposures  thus  calculated  for  day  and  night  values  are  added  together.  If  there  is  only 
one  source,  then  this  is  the  final  sound  exposure  (SFj.-jq)  for  the  point  and  the  calculations  proceed  to 
Section  V  III  If  there  are  more  sources,  this  sound-exposure  value  is  an  intermediate  result  Very  sel¬ 
dom.  however,  is  there  only  one  source  If  there  is  only  one  tiring  point  and  one  target  point,  there  are 
two  sources  (Note  since  the  noise  at  the  target  point  is  omnidirectional,  just  as  for  a  demolition  or 
explosion,  there  should  be  no  gun-angle  correction  for  it  during  the  calculation.)  The  final  sound  expo¬ 
sure  at  a  given  point  is  the  sum  of  the  energies  due  to  all  sources  at  that  point  Thus,  all  the 
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c  ill ul.itinrK  from  Section  it  to  Vi  1  arc  repeated  to  determine  the  sound  exposure  due  to  each  of  the 
souries  at  the  point  ) 


\  III.  (  DM. 

I  he  value  lor  the  final  sound  exposure  is  transformed  into  decibel  units  by  a  logarithmic  transfor¬ 
mation  to  obtain  the  SFL 


SLL  =  10  log  \ 


iHq  30] 


where 

5f  |-v  is  the  final  total  sound  exposure  from  all  sources. 

Fo  obtain  the  C  ONI  values,  a  constant  is  subtracted  from  this  value.  This  constant  is  the  loga¬ 
rithm  of  the  number  of  seconds  in  a  day  and  arises  from  the  way  the  equations  for  C'DNL  are  handled 
h\  the  program 


CDSL  -  SF.L  -  49.365 


[Eq  311 


/■.\ample  I 

I  firing  Data* 

HI)  Demolition 

1 12)  Distance  from  source  =  4000  m 
1 13 1  Daytime 

(14)  Charge  size  =  5  lb 

(15)  Above  ground  200  ft 

(16)  Ommdircction  explosion  (no  target) 

(17)  Standard  inversion  factors 


<17a'  74  2  percent 

( 1 7b >  8. 6  percent 

<  1 7 c  >  18.67  percent 
<18 1  One  round 
(19)  I  day 

Blast  amplitude  (ID  and  percentage  (111)  use  a  distance  of  4000  m  Find  the  decibel  values  for 
the  regions  FOCI'S.  BASE,  NEGATIVE,  and  EXCESS  in  the  TABGEN  tables.  Position  in  table  = 
100  log  4000  -  199  =  161  =  first  column  in  ninth  row.  Table  21  lists  all  values 

(IV)  C  orrection  factors 


Question 

■  .*  ►  Nor  hi  ' 

'hi  <  h.ir^c  m/c  ’ 


Answer 

S,| 

>  lb 
In  .nr 

Nni  .ipplu.ihlc 

IOI  \l 


Decibel 

Correction 

n 

n 

n 

(i 

i>  dli 


>  v  n -n  !  i  .ttlm/N  i’ ■  <n.  Ai’iih  v.tl.u  \  in  ihc  lulloMin)!  p.i^cs  .ire  ilcnvcil  .ifc  dcnt'lcil  hv  H'.  Mil  fit, 
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Since  the  correction  factors  total  0  dB,  the  corrected  decibel  values  are  the  same  as  those  found 
initially  from  TABCil  N 

1  Mi  i  1 

(I  )  BASE  is  Case  l\  SI:  —  10  1,1  =  1.10  a  10,n  |hq  1 8 1 

I 

(  I  )  KH  CS  IS  C  ase  II  SE  =  10  =  1  62  v  10 '  |l q  18| 

(VI  NKiATIVI  is  C  ase  II 

A  =  82.0  -  77.2  5.7  (I  M  7| 

C  =  87.0  -  82.0  =  4.1  [1  q  8| 


A-  =  i  34300  ^di.lil  .  ,.077 
5.7  -  4.3430  —  10  ) 


II  M  4 1 


1  373  v  10" 

( 1. 077)  (5.71  +  4.1 


1.341  v  10" 


1 1-0  141 


/  =  10  -I  =  0.585  II  q  151 

SE  =  0.341  v  I0X,(0  585)  =  7 .845  .v  10^  ll.q  7) 

(V)  1  \(  I  SS  NKiATIVH  is  Case  I 

SE  =  (I  ll.q  10 1 

(V||  A  )  SE,  =  0  III  x  10"  ) <004 1 )  =  4.51x10' 

.57.', ,  =  (102  x  1 0" ) <0. 2 1 9 >  =  3.55  x  10' 

S7.\  =  (7  845  x  101(0  385)  =  3.02  x  10 
.57.  s  =0 

.57: /  =  8 .3  7  2  X  If)1'  ll.q  28| 
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'V  1 1 H  >  No  round  coirection  since  number  of  rounds  and  number  of  days  bolb  —  I 


ST,  s  -  S7  , 

(  »'///>  S7/.  -  10  log,,,  (8.362  v  10')  =  89  2 


C  OM.  -  80  2  40  365  -  30  0 


IN  321 
I lic|  30) 
iLq  311 


Ml  i  IO'-mm  howitzer  (M102) 

M31  Distance  from  source  =  1/2  mile 
MM  Night 

1 14 1  Charge  /one  6.  A  -  83  78;  B  =  13.01.  AVG  =  10  84 
M  8 1  Not  applicable 
Mm  On1' 

M~r  Inversion  factors 


trai  03  percent 

M'bi  2  percent 

i I’c)  5  percent 
M8i  100  rounds 
M0)  2  days 

Ml  and  III)  1/2  mile  =  804,5  m 

Position  in  TABGTN  table  =  100  login  (804  5)  -  100  =  01  =  eleventh  column  in  fifth  row 
lists  the  decibel  values  found  in  TABGEN. 

1 IV )  (  orrcction  factors 


Table  21 


ilB  correction 


MV  |  i  Nighttime  ? 
MV2)  C  harge  size 
MV  3 )  Height  •> 
MV4)  Gun  angle  ? 


1  8656  lb 


Not  applicable 


TOTAL 

Add  the  correction  factor  to  the  initial  values  in  TABGKN  (Table  22) 
(V)  Sound  exposure 


I  I  1  V 

F  -  10  10 


1.41  x  10' 


iF.q  181 


1114  h 

B  »  10  "1  =  2.88  *  10"’ 


lEq  18) 
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V  -  10  -  2  K2  X  10 1 


If  q  I H| 


I  \(  I  SS  NKi  \IIVf  is  (  use  II 


\  =  X4  )  •  77  .1  =  70 
C  H<»  0  -  84  3  =  2.6 


A  =  4. WHO'"  1.  20  _„272 

7  0  4  343  <  I  10  1,1  I 


IN  4| 


/  -  1  '  l0-  =  3  05  V  10s 

1  (0.272K7  ()»  *  20 


In  i4i 


/  =  10 


in  i-M 


SI  =  <3.05  x  1 0s)  (0.54*))  =  107  v  10* 


IN  >7I 


(VI)  PC  I  =  43  PC ’2  =  2  PC  3  =  5 


\iyht.  <  2  miles.  Rl  yjy  -  125 


IN  201 


/  I  =  16.1  Ml. 25 )  =  7.625  percent 


IN  231 


H I  =  (34.01(1. 25)  =  48.75  percent 


IN  241 


2k  -*  (6  1  7.625  +  (34.0  -  48.75 )  =  -  1 1.275 


IN  251 


VI  =  (-1  1.275)  +  34.7  =  31.55  percent 

54.4 


/M  -  -  (-H.275)  +  15.2  =  12  08  percent 

54.4 


I  fig  27) 


( V 1 1 A  ) 


( VI I B ) 


SE,  -  d4l  x  K)1"  (0.0762)  =  1.074  x 

SE„  =  (2.88  x  10"')  (0.4875)  =  1.404  x  10' 

Sf\  =  (2  82  x  10")  (0  3155)  =  8  847  x  10" 

SE,  \  =  (1.67  x  |(f)  (0.1208)  =  2.022  x|() 

SE,  =  2  564  x  |  ()'" 


100  rounds 


—  50  rounds / day 


IN  281 


In  2si 

IN  301 
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i  iM.  :i 

lk-i  ihc-1  V  aliirs  from  I  \B«.fN  tor  t.xanipli*  I 


III)  IV.iIh-I'  illll  Hrnrni 


1 

M 

W 

|MS  4 

4 

Ml 

\S 

1 1 M  1  4 

h 

MIS 

MW 

4f>  H 

'  1 

Ml 

\s 

4?  1 

N 

MIS 

MW 

b  '  (1 

Ml 

as 

s:  4 

1  s 

MIS 

MW 

Ml 

\s 

M  n 

IS 

MIS 

f« 4  H 

I  able  22 

(  orrii  tiiJ  Decibel  \  aluc>.  from  I  \B<>!  N  for  txamplc 


III) 

Hill 

4 1 V  )  (  c>rreited 

Decibel* 

Perce ni 

Dei »bel  Valued 

MAX 

1  M  4 

114  4 

1 

Ml  AS 

1  s 

111' 

MIS  MAX 

1  1  H  4 

X  ■*  K 

|  H1)  4 

H 

Ml  AS 

1  1  U 

1  u4  h 

MIS  MAX 

1  u  ’  4 

i*  (■> 

4b  4 

S 

Ml  AS 

In  w 

44  s 

MIX  MAX 

4S  ^ 

H6  4 

1  s 

Ml  AS 

4  \  \ 

■*  H 

H4  » 

MIN 

Mb  ' 

’’  1 

i:v 


ALTITUDE  ALTITUDE 


SOUND  DISTANCE 

VELOCITY  ^ 


l  ifcWV  *V>:  v  =.  -  '•>  >.  .<  K  i  i  v  p.fh'.-"' 


1 1 u un  20  !’  -mI.vi  ■  nd  ■  i-  *v  1 1 \  ill il m 


ALTITUDE  ALTITUDE 


Hgiirt'21  sn.uj'h  ,  h  n('  .1  i-.iMtivc  wun.l 


CSEL  (d B) 
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DISTANCE  (m  x  1000) 


Kiuure  24  Mc.>ns  ,m<l  hrc.ik  M.i>  i 
l  n 


CORRECTION  FACTOR  (dB) 


CHARGE  WEIGHT  (0 Z) 


Figure  26  Charge  si/e  correction  graph 
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APPENDIX: 

BNOISE  3.2  SOURCE  LISTING 


1 17 
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